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F orthcoming Events. 


JANUARY 8. 
Co- Ordinating Committee :—Combined meeting at Dudley. 
‘The Centrifugal Manufacture of Iron Pipes,” Paper by 
. Fox and P. Wilson. 
Institute of Marine Engineers :—Ordinary meeting in 
—e- “The Diesel Engine for Passenger ay and 
t Cargo Liners,” Paper by J. Calderwood, M.S 
Metallurgical Association :—Annual general 


at Sheffield. 
JANUARY 11. 

Society of Chemical Industry (Chemical Engineering Group) : 
—Ordinary meeting in London. ‘“ The Relative Safeties 
of Mild and High-tensile Alloyed Steels under Alternating 
4 mgood Stresses,” Paper by Professor B. P. Haigh, 


Institute of British Foundrymen. 
JANUARY 4 
London Branch (Junior Section) : :—Ordinary meeti 
London. ‘‘ The Examination of Metals Under the ‘Micro 
scope,” Paper by B. F. Baker, A.LC. 


JANUARY 5. 

West Riding of Yorkshire Branch : :>,Meeting at Bradford. 
Discussion on “ Foundry Costs,” opened by W. G. 
Thornton. 

a Branch :—Ordinary meeting at Manchester. 


Wood Patterns from the Pattern Makers’ and Moulders’ 
Points of View,” Paper by F. C. Edwards. 
JANUARY 8. 
Birmingham Branch : :—Joint meeting at Dudley. 
— Cast Iron Pipe,” Paper by E. J. Fox an 


Wilson. 
JANUARY 10. 
London Branch :—Ordinary meeting in London. 
Irons,” Paper by A. B. Everest, Ph.D. 
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Nineteen-Twenty-Nine. 


Last week, when reviewing last year’s trading 
conditions, we pointed out the difficulties of a true 
appraisal so far as the foundry industry is con- 
cerned, but this current task is infinitely more 
difficult, as the situation is subject to variables 
of an indefinable character. Primarily, there is to 
‘be a general election; then there is the de-rating 
Bill; and, finally, the depressing effect of the 
King’s illness, all factors capable of seriously 
influencing trade in general, which reflects directly 
upon the foundry industry. 

Dealing with a few of the more important sec- 
tions seriatim, it can be stated that the marine 
engineering foundries will find themselves busier 
than for many years, as good orders are reported 
to have been received by the shipbuilding works 


on the Clyde, the Tyne, and the Weir. The 
railway ’’ foundries have good grounds for 
anticipating much better trading conditions, 


though we view with alarm the gradual elimina- 
tion of the cast-iron chairs, through the use of 
steel sleepers. 

Both the electrical and automobile industries 
are fairly confident of consuming a larger quantity 
of castings during the coming year. The textile 
engineering foundries are anticipating better con- 
ditions as increasing exports of cotton to China 
and India, and woollen goods to the European 
countries, are confidently expected, whilst the 
artificial silk trade is providing a compensatory 
business for that lost on cotton looms and the 
like. 

The position of the light-castings business was 
dealt with last week, and a note printed elsewhere 
in this issue discloses a movement which is on foot 
destined to institute ameliorative conditions. We 
wish it every success, as it is at the moment the 
‘‘ sick monkey ” of the industry. 

We have confidence that the cast-iron pipe 
industry will make progress, as the firms con- 
cerned have spent much money and time during 


the last year on bringing the plant up to date, 
or, in other words, lowering the costs of pro- 
duction. 

The foundry equipment and supply industry is 
now articulate, and will shortly be in a position 
to state in the form of a curve the trend of its 
business during the past year. It is relying upon 
the stimulus of the International Exhibition, to 
be held in June next, to increase both its home 
and export business during the autumn. The 
success of this enterprise is already assured, as 
the majority of the important positions have long 
been booked up 

Concurrently with the Exhibition will be held 
an international conference under the presidency 
of Mr. Wesley Lambert. No individual connected 
with the foundry industry is better fitted for this 
distinguished post. His position as chief metal- 
lurgist ‘to Messrs. J. Stone & Company, Limited, 
has necessitated his visiting many remote corners 
of the earth, and wherever he has travelled he 
has made innumerable friends. Moreover, it has 
provided him with first-hand knowledge of what 
visitors to this country expect from us, and he 
can rely upon the British foundry industry meet- 
ing these expectations in a generous and dignified 
manner. Of his knowledge of the home industry 
there can be no question, as for many years he 
has either presided over or taken an active part 
in the various committees set up to regularise 
and study the activities of the trade’s technical 
and educational organisations. We take this 
opportunity of wishing our readers and that great 
amorphous body known as the foundry industry a 
Happy and Prosperous New Year. 


Chemist or Foundry Engineer ? 


Most of us have asked ourselves at some time 
or another whether a chemist is a good invest- 
ment in a foundry, and most of us have come to 
the conclusion that he is, provided he is a good 
chemist. In fact, we think that most foundry- 
owners who have no chemist would agree in prin- 
ciple that such a. man is desirable, and usually 
it only needs the required volume of work to 
ensure his engagement. 

Most proprietors who have engaged chemists 
from time to time have met the case of the 
chemist who, by overzealousness, by lack of prac- 
tical experience and the judgment that usually 
goes with it, by adhering too strictly to the letter, 
or by other’ reasons, has been a hindrance rather 
than a help. Such men often do not regard them- 
selves as one of the foundry team, but as outside 
it and remote from it, only there to keep the 
works in line. 

But recent developments in foundry work make 
us wonder whether if only one technical assistant 
can be employed in a foundry, he should not be 
a metallurgist or fou dry engineer rather than a 
chemist. After all, it is possible to send samples 
for analysis to outside experts and have the reply 
quickly and accurately. But it is not possible to 
send outside so readily for the help that the 
foreman or manager requires to-day. 

There are many foundries experimenting with 
alloy mixtures, permanent moulds, oilsand cores 
or the like. There is need for an observer to be 
taking temperatures, interpreting results, and so 
on. Where special irons are being made special 
charges have to be prepared, kept separate from 
the rest of the material, melted, followed through. 
There are mechanical ‘tests to be taken, inter- 
preted and used. Perhaps the recommendations 
of outside advisers or of the management have 
to be put into operation, tests taken on rival raw 
materials under strictly comparative conditions. 
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If a man fits into this kind of work and helps 
the foreman by relieving him of the necessity for 
pushing it himself then it does not matter an iota 
whether he calls himself a chemist, a metallurgist 
or an engineer. The root of the matter is in him 
and he is a useful acquisition. 

But if such a man has to be trained, what is 
the best course to take?’ A chemical training 
will not be a bad thing for the right type of 
man, but will it be quite right for the man who 
will not adapt himself to industrial exigencies and 
who prefers to stick to chemistry as the begin- 
ning and end of his existence? For those to 
whom chemistry is an end rather than a means 
there are only limited opportunities in industry. 

The mechanical equipment alone of some 
foundries demands the constant attention of one 
man, to look after developments, repairs and 
renewals, and we therefore suggest that the gospel 
of employing a chemist be modified to that of 
employing a man who can use the results fur- 
nished by the chemist, if the foundry can only 
employ one technically-trained assistant. If it 
is practicable, of course, both are desirable. 


Rationing Plan for Foundries. 


Nineteen hundred and twenty-eight has been a 
very lean year for the light-casting trade, a fact 
which in many quarters is attributed to dissensions 
within the National Light Castings Associations. 
The busiest foundries during the past vear have 
been those engaged in the production of polished 
and finished goods. Even of these, however, few 
have been fully employed, and all over the working 
week has been one of four or five days. Many 
foundries have been kept going only by the demand 
for castings which are required for new housing 


schemes. Private work in general has done badly. 
Price-cutting has been the cause of much 
recrimination within the trade, but it is under- 


stood that efforts are being made to perfect a 
scheme which will put prices once more on a fair 
remunerative level for all concerned. Immediate 
benefits to the industry from these efforts it is 
feared are not to be looked for. To a certain ex- 
tent the industry is over-developed for the needs 
of the country. There are too many manufac- 
turers and distributors in proportion to the 
number of purchasers, with the result that prices 
have been unremunerative both for the producer 
and the intermediary. Developments may move in 
the direction of rationing and price maintenance, 
although it has yet to be decided whether the first 
is practicable. Under any scheme embracing these 
two factors sacrifices would be demanded from the 
manufacturers, and discipline would be necessary 
among the distributors. Much of the trade at pre- 
sent is unprofitable, notably in the case of such 
articles as baths, rainwater and soil oods, 
registers, hearth fires, and manhole covers and 
frames. 

The fact that some of these goods are imported 
raises political issues, and in some quarters a safe- 
guarding .measure is being talked about. Mean- 
while, conditions in the industry are worse than 
they have been for many years, and unless some 
scheme can be discovered which will offer a 
measure of relief, a further decline seems to be 
unavoidable. 


Labour Request for Iron and Steel 
Trade Inquiry. 


The National Executive of the Labour Party have 
decided to support a request of the Iron and Steel 
Trades Confederation for an inquiry into the condition 
of the industry. The Executive received, at the House 
of Commons recently, a committee of the Execu- 
tive Council of the Confederation, which included 
Mr. John Hodge and Mr. Arthur Pugh. The Con- 
federation committee indicated that it contemplated 
making a request to the Government for a full and 
impartial inquiry into the industry, and asked for the 
support of the Labour Party to that end. The 
National Executive of the Labour Party agreed to 
render all possible support to the Confederation in 
‘tg request for the proposed inquiry. 
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Correspondence. 


[ We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. | 


Alloy Cast Iron. 
To the Editor of Tae Founpry Trape Journat. 


Sir,—I thank Dr. Everest for giving his experi- 
ence concerning the cost of making alloy additions 
to cast iron and note that he thinks my 
figures are high by about 10s. per ton. The 
figures quoted by me took into consideration, 
firstly, the possibility that, in practice, there 
would be some loss, and, secondly, the fact that 
it takes more than a ton of iron to produce a 
ton of good castings, the surplus metal not being 
wholly recoverable even in the best conducted 
foundries. In any case, the extra cost of alloy- 
irons will be worth while when the desired effects 
are obtained. It is not to be forgotten that no 
few foundries spend money on expensive pig-irons 
without obtaining results which cannot be got 
from cheaper irons. The position is similar to 
that of an unskilled man buying high-priced fuel 
to make an engine give more power, when an 
engineer could get equal power from cheap fuel by 
proper adjustment of the engine. This is not a 
condemnation of all expensive pig-irons, some—a 
few—are worth buving when—and only when— 
used properly. 

Probably it no exaggeration to say that 
thousands of pounds are thrown away annually 
by foundries using expensive irons, cupola fluxes 
and nostrums while the people expending the least 
on these things are those making genuine high- 
quality castings. 

The position is astonishing, but all to the good 
for those proposing to make alloy irons because 
the extra 30s. or 40s. per ton may be saved largely 
by cutting down unnecessary luxuries.—Yours, 
ete., 


Is 


Horace J. Youne. 
3, Central Buildings, Westminster, 
London, S.W.1. 
December 28, 1928. 


A Note on the Estimation of Sulphur in Steels 
and Cast Iron. 


To the Editor of Tue Founpry Trape Journat. 


Sim,—With regard to the article on the above 
subject which you kindly published on page 466 
of Tae Founpry TrapE JournaL dated Decem- 
ber 27, 1928, I shall be obliged if you will allow 
space in your columns to correct the following 
misprint: —In the 12th line of the article where 
it states, ‘“‘shows low and to oxidation-free 
atmosphere,’’ it should read, ‘‘ shows low; and 
this can only be remedied by annealing the drill- 
ings, etc., in oxygen-free atmospheres.”’ 

It should also be noted that whilst samples ot 
white iron containing up to about 0.3 per cent. 
sulphur were used by the writer in confirming the 
accuracy of the metal, none of the samples used 
by Mr. Peace contained more than about 0.15 
per cent. sulphur.—Yours, ete., 

N. A. Ripspate. 


A Co-operative Position. 
To the Editor of Tae Founpry Trape Journat. 


Srr,—A member of the British Cast Tron Re- 
search Association proposes to train for a respon- 
sible post in the foundry a young man of good 
education, full particulars of which are given in 
your advertisement columns. 

A successful candidate of matriculation 
standard, by arrangement with the member in 
question, will spend a period of time in the labora- 
tories of this Association for the purpose of learn- 
ing chemical analysis, micro-examination and test- 
ing of cast irons, sands and other materials, etc. 
The candidate will, furthermore, be encouraged in 
every possible way to study for and take a defi- 
nite professional qualification. This course will 
not be necessary if an older candidate is selected 
with a university qualification. 

Yours, etc., 
J. G. Pearce, Director. 


JANUARY 3, 


Random Shots. 


I have been greatly struck with the interest jy 
and growth of the use of pulverised fuel, or rather 
by the fact that everybody but the coalowners js 
interested in it. Few more striking developments 
have taken place during the last few years than 
the use of oil fuel—especially heavy oil—and the 
huge bulk of this has to be brought into the 
country. Pulverised fuel seems to be the obvious 
answer to oil as a fuel, for it can be easily trans. 
ported and used very much as oil is now used in 
many furnaces. 


* * * 


Why do not the coalowners promote this move- 
ment by selling pulverised fuel as such?’ One 
of the drawbacks for a small furnace is the neces- 
sity for grinding. Take the drift of events during 
the past twenty years. The gas industry is pros- 
perous, and it is rooted in coal. The electrical 
industry is also very prosperous, and it is rooted 
in coal, There is no alternative to coal in this 
country for power except oil. Yet the people who 
are making money out of gas and electricity are 
not coalowners. The people who are experiment- 
ing with making oil out of coal are not coalowners, 


Yet low-temperature carbonisation is already 


proving itself commercialy successful, while in 
time of war or emergency an oil-making process 


‘using coal would be invaluable even if commer- 


cially impracticable in the ordinary way. 
* * 


The whole tendency in industry and domestically 
is to use inferior fuel centrally and distribute the 
power generated from it, whether it be gas or 
electricity. That is the secret of the coal trade’s 
difficulties. It is summed up in the cost and diffi- 
culties of transport of lump coal. Turning a tap 
or a switch is easier. The true trouble in the coal 
trade is the lack of capital to employ in these 
developments. 


* * * 


One of the daily gossip writers was being very 
lyrical recertly about the new skyscraper erected 
in New York by an insurance company. Thie 
amenities of the building appear to include card- 
rooms for the employees, a hospital, and even 
private tiled bathrooms for the kitchen staff. 

The gem, however, of the description comes at 
the end, when it describes how the president of 
the firm sits in his New Temple of Humanity in 
a remote but luxurious suite on the thirteenth 
floor. ‘‘ The walls of his study are covered with 
a fine library, consisting of false books. These 
are painted on panels, which swing open to reveal 
a figure of Shakespeare seated in thought upon 
a bench.”’ 


* * * 

We can well imagine Shakespeare thinkinz 
furiously about a new generation of men which 
can so far dispense with his works as to be con- 
tent with dummy books in a fake library. We 
have heard of books in American libraries con- 
cealing hip-flasks and other articles of everyday 
use, so we must perhaps admit that to hide 
Shakespeare seated in thought upon a hench does 
constitute an advance. 

* * * 

This happened at a dance the other night. Said 
one man to another as they adjourned to refresh 
the inner: ‘ I don’t know how it is, but my wife’s 
lipstick always tastes different from any other 
woman’s,”’ and he carefully wiped his lips. ‘‘ Yes, 
doesn’t it,’? absentmindedly remarked the other. 
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About a hundred members of the Newcastle 
Branch visited the Works of Messrs. Clarke, Chap- 
man & Company, Limited, by kind invitation of 
the Company, on the afternoon of November 24. 
They were received by Mr. W. J. Molineux, 
Foundry Manager, on behalf of the Directors, 

The party visited the brass foundry, the winch 


| Fie. 1.—Experimentan Marrine-Tyre Borer, 
CLarKe, CHAPMAN Patent TurBo PuLVERISER 
FIRING STanDARD Borer 
| THROUGH Woopeson Patent Suort-FLAMe 

BuRNERS, AS FITTED TO BLvE Star Company’s 
STEAMER ‘‘ STUARTSTAR.’’ 


and windlass machine shop (where a steam wind- 
lass and a steam winch were seen in operation): 
the iron foundry; the boiler works and _ boiler 
house; the pump and pulveriser department 
(where a Woodeson pump was on test and a pul- 
veriser open for inspection); the pattern shop: 
the genera] shop (where various capstans were on 
test), and the electric department, where electric 
| winches were on test, 
| The iron foundry is situated at the South side 
of the works, adjoining the Company’s railway 
| sidings, which thus ensures adequate means of 
rapid despatch. It has a maximum output of 
350 tons of finished castings per week and consists 
of six bays, three of which are 420 ft. long, and 
is served by sixteen overhead electric travelling 
cranes, in addition to numerous small electric 
cranes and air hoists of up to two tons capacity. 
The iron is provided by six cupolas of 8 to 
6 tons per hour capacity, which are arranged in 
pairs and are used on alternate days. About one 
half of the foundry is devoted to castings of a 
| Tepetition nature, the moulds for which are made 


on machines, the smaller ones being assembled and 
cast on turntables. 

The visitors were also very interested in a new 
moulding unit recently installed to Mr. Molineux’s 
designs. The unit consists of a stationary sand- 
slinger working in conjunction with two turn-over 
mould-stripping moulding machines for the pro- 


| duction of bedplate and sideframe castings for 
_ ships’ winches. Many novel features are embodied 
in this plant to enable the operators to keep pace 
| with the sandslinger. The moulds and empty 
boxes are handled by two overhead cranes and the 
sand is reconditioned by a sand-mixing and dis- 
‘Integrating machine. 
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Newcastle Foundrymen Visit Marine Engineering 


Works. 


Non-Ferrous Foundry. 

The non-ferrous foundry has an output of 15 
tons of finished castings per week, in gunmetal, 
phosphor bronze, manganese bronze and other 
alloys for special purposes. The metal is melted 
in ten natural-draft pit type and two forced-draft 
crucible furnaces, 


Fig, 2.--View or CLarKeE, CHAPMAN PATENT 
TurBo PULVERISER, SHOWN OPEN TO ILLUSTRATE 
BEATERS. 


Some Typical Productions. 


For use in motor vessels, Messrs. Clarke, Chap- 
man & Company, Limited, have introduced an 
electrically-driven winch, which can be made 
either self-contained or built with the control gear 
in deck houses. Another feature of this winch is 


the one-lever control operating the master con- 
troller in conjunction with the full contactor gear, 
by which means an excellent regulation of speeds 
can be arranged for the various loads, ranging 
from creeping-up to full-load speeds, half-loads at 
double full-load speed and light hook-speed, as 
required. The motors are of very robust con- 
struction, with cast-steel magnets, made water- 
tight, so as to meet the most rigorous sea condi- 
tions. All the bearings on the winches are gun- 
metal bushed, and are made adjustable. 

The Woodeson Patent’ water-tube boiler, 
manufactured by this Company for nearly 36 
years, has been supplied to all parts of the world. 
The boiler is built in sections, each section con- 
sisting of a steam and water drum with connect~ 
ing tubes and forming the heating surface. The 
tubes are straight and of the same length, and 
have the advantage of being easily examined and 
cleaned. The straight tube boiler is designed for 
working pressures up to 250 Ibs. per sq. in.; for 
higher pressure bent tubes are usually adopted. 
The superheater fitted to all these boilers is of the 
“LL” type, which ensures freedom of expansion 
to the tubes and is so arranged that it can be 
blown through, removing any deposit which may 
have been carried over with the steam. 

The boiler is made in many sizes (the largest 
being capable of evaporating 200,000 lbs. of water 
per hr.) and for pressure up to 1,250 Ibs. per sq. 
in. 

A horizontal header-type boiler is also manu- 
factured by Messrs. Clarke, Chapman & Company. 
Three boilers of this type, each having 12,000 sq. 
ft. of heating surface, are at present being erected 
for the London County Council at their Greenwich 
power station, 

Messrs. Clarke, Chapman & Company, Limited, 
were among the pioneers in the use of powdered 
fuel, and their latest type of ‘‘ Resolutor ’’ pul- 
veriser is the outcome of several years’ experience. 
This pulveriser is an exceedingly simple machine, 
and is so arranged that it can deal with coal 
having high percentages of moisture, without the 
necessity for other drying apparatus. The plant 
has been run for considerable periods with coal 
containing 15 per cent. of moisture, and during 
the last coal strike was run on any class of coal 
that could be obtained. It is interesting to note 
that the firm has a few months ago equipped the 
first British steamer to have powdered fuel-fired 
boilers. The-results have been so promising that 
fresh conversions of main boilers to powdered fuel 
firing have since been carried out. 

After the conclusion of the visit, the members 
were entertained to tea by the company. Mr. 
Colin Gresty (Branch-President) asked Mr. 


(Continued on Page 4.) 
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Correspondence. 


[We accept no responsibility for the statements made 

or the opinions expressed by our correspondents. | 
Graphite in Cast Iron. 

To the Editor of Tne Fouxpry Trane Journar. 

Sin,—In reply to Prof. Bardenheuer’s letter 
published in your issue of December 13, either 
my statements or the translation are not clear. 
Regarding Part I, on page 377 (F.T.J., Novem- 
ber 22), it is stated: ‘“‘ If this be granted (viz., 
that free graphite is present in molten iron, due 
to lack of time and temperature as put forward by 
Portevin and others), it follows as a_ logical 
sequence that finding no graphite in a thin stream 
of molten metal poured into water is due to some 
cause not disclosed, otherwise the undissolved 
graphite would be present.’’ If it is granted 
that undissolved graphite is present in cupola 
metal, it also follows logically that the amount 
and size of the graphite found in the casting will! 
depend on the graphite as charged, if all other 
things are constant. The more coarse the graphite 
as charged, the less it will dissolve as compared 


with a heavy steel charge with much of the 
carbon combined initially. The theory of undis- 
solved graphite in cupola metal fits in witi 


observed facts noted by many foundrymen, especi- 
ally those who deal with heavy castings where 
equilibrium is more nearly attained. Unfortun- 
ately, no clear and definite proof of this theory 


has yet been given. Ropsy (F.T.J., September 1, 
1927) suggests that the amount taken for analysis 
if often too small with this class of experiment, 
and cites his own finding of 0.15 per cent. graphite 
in the white face of a chilled roll, which is not 
visible under the microscope at the highest magni- 
fication. 

Part JI.—Bardenheuer’s conclusions in the 
original Paper are: (1) By quenching tests on 
wedge specimens, it was possible to follow the dis- 
sociation of the graphite nuclei present in the 
melt at increasing temperatures of superheat; (2) 
by means of melts in racuo and in air, with sub- 
sequent slow cooling in the furnace, if has been 
proved that the tendency of the melt to cool white 
increases with the temperature of superheat. 

The following was the analysis of the original 
iron, and below, when taken to 1,800 deg. C.:— 
Original analysis, T.C., 3.01; G.C., 2.17; C.C.. 
0.84; Si, 1.75; Mn, 0.91; P, 0.068: and S, 0.024 
per cent.; after 1,800 deg. C., T.C., 2.18: G.C., 
1.01; C.C., 1.17; Si, 1.93; Mn, 0.40: P 0.08 and 
8, 0.03 per cent. It will be noted that the Si 
instead of heing about 1.25 per cent. if allowance 
on the same scale as the carbon loss, is actually 
higher due to contamination of the container. 
A glance at these two sample analyses would 
account for all the difference in microstructure 
found. To attribute it wholly to increase of tem- 
perature is futile. 

Part III.—The micros and reference to the effect 
ef grain size were taken from a previous Paper of 
Bardenheuer’s, but the conclusion was 
strengthened by reference to Hatfield’s work, and 
also to a recent Paper by Becker, from which the 
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B.C.I.R.A. allowed me to quote. Brecker states: 
* Another factor influencing considerably the 
coarseness of the annealed structure generally, is 
the structure of the white iron before treatment. 
For example, a specimen of white iron unchilled 
having practically the same composition as the 
chilled white-iron specimen was annealed along 
with the latter at 1,000 deg. C. for the period of 
168 hrs. From a study of the micros it will be 
evident that the former is much coarser than the 
latter. The structures of the two irons, as cast, 
have been photographed at 200 dia. (Figs. A and 
B), and the grossness of the unchilled as compared 
with the chilled is at once apparent.’’ Both 
Schwartz and Kikuta found in malleable that a 
finer nodular graphite was obtained with smaller 
grain size. No one doubts that the control of 
the graphite is the chief factor in obtaining high 
strength cast iron, but its dominance is not to 
the extent found by annealing chilled-iron bars. 

Part IV.—One regrets that Prof. Bardenheuer 
has not dealt with the points raised concerning 
casting and melting temperatures, a much debated 
point at present. A study of Table VI (F.T./., 
November 29) does not show that high strength 
due to high melting temperature one is led to 


expect. While it is true that with low-silicon 
carbon irons there is an increase of combined 
carbon with refinement of structure, without 


serious alteration of composition, that does not 


occur to anything like the same extent with 
moderately high silicon carbon irons. One 


JANUARY 3, 1929, 


even with Si 2.4 per cent. and C 3.3 per cent., js 
attained with semi-steel of a similar composition 
with good ordinary cupola practice, 

From the above there seems to be a_ serious 
doubt that the theory of free-graphite absorption 
and the effect of under cooling meets the whole 
case. We can prove from Wedemeyer’s results op 
low-silicon carbon irons there is an _ increase of 
combined carbon and a refinement of graphite 
either with superheating or holding for a period, 
These results were confirmed by Brightside 
Foundry Company, and again recently. On the 
other hand, the references just quoted on the 
effect of increasing temperatures on moderately 
high silicon carbon irons, where one would expect 
much more absorption of free graphite if it 
existed in the melt, are not at all convincing. 
Piwowarsky’s remark, quoted earlier, points to 
his doubt under these conditions. If we take the 
other end of the problem, it is a fact that with 4 
decreased casting temperature as compared with 
a similar bar cast at a much higher temperature 
from the same ladle, the bar cast at the lower 
temperature always contains more graphite if 
all other conditions are similar, and this is more 
pronounced with the lower silicon carbon irons, 
That the explanation put forward by Bardenheuer 
and Zeyen does not meet the whole case is proved 
by Gresty’s experiment, where on wedges 1}-in. 
by 1}-in. by }-in., freezing would be almost instan- 
taneous, and the difference in temperature of 
130 deg. C. between the casting temperature oi 


would naturally expect the 


latter, with their 
much higher graphite content, to be much more 
sensitive to superheating; but the reverse is the 


case. Take Table If from Bardenheuer’s original 
Paper (‘‘ Die Giesserei,’’ May 4, page 412), the 
cylinder iron at 1,260 deg C. has combined carbon 
0.80 per cent.; when the temperature is raised 
to 1,520 deg. C. the combined carbon drops, instead 
of rising, to 0.75 per cent., and the tensile is 
some 12 cwts. lower than with a tapping tempera- 
ture of 1,350 deg. C. In Wedemeyer’s air furnace 
hematite results (‘ A.F.A.’’ 1926, page 462) it was 
found that after holding for 3} hours there is little 
increase of combined carbon that could not be 
accounted for by the slight alteration in composi- 
tion. Piwowarsky states: ‘‘ This verified the de- 
creasing quantitative controlling ability as silicon 
content rose.’ Ropsy also found (F.T.J., Septem- 
ber 1, 1927, page 199) that a mixture of hematite 
and Swedish pig-iron gave lower test results on 
superheating than the original cupola metal. 
Take, again, Meyer’s results (F.7.J., April 7, 
1927, page 303): The only physical results given 
are those of Series I, melts 1 to 5, where there 
is shown no increase of strength by superheating 
till the last temperature of 1,530 deg. C., which 1s 
accompanied with a sudden drop in total carbon, 
and probably Si and Mn, which are not shown. 
The combined carbon decreases from 1.13 per cent. 
at the lowest temperature to 0.92 per cent. at 
1,530 deg. C., instead of increasing with tempera- 
ture. Klingenstein’s results (F.T.J., December 10, 
1925, page 487) when using hematite and taking 
the metal up to 1,550 deg. C. in a Wiist furnace, 
are no more convincing, and a tensile of 14 tons, 


the two wedges would be negligible in its effect 
on the temperature of the chill mould. Yet one 
has free graphite at 1,170 deg. C., and none or 
little in the wedge cast at 1,300 deg. C. Hun- 
dreds of chill tests point the same wa;—viz., that 
with increase of temperature the chill test is 
deeper than a second cast from the same ladle 
at a lower temperature. If Bardenheuer could 
throw some light on these questions he would earn 
much gratitude.—Yours, ete., 


2, Parkstone Avenue, Southsea. J. SHaw. 


Newcastle Foundrymen Visit Marine 
Engineering Works. 


(Continued from Page 3.) 

Molineux to convey their appreciation to the 
directors of Messrs. Clarke, Chapman & Company, 
Limited, for their hospitality, and to accept for 
himself and his colleagues on the staff their 
sincere thanks for having given up their after- 
noon to conduct the party round the works. 
After Mr. V. Stobie had seconded, Mr. Molineux 
replied that he need hardly say that it had been 
a pleasure to do some little part in showing them 
round the works. He apologised for the absence 
of Mr. Woodeson and Mr. Woodeson, Jnr., who 
were both unable to be present. He was very 
grateful to the other members of the staff who 
had given up their afternoon to spend a ‘‘ bus- 
man’s holiday ”’; what little he had been able to 
do would have been futile without their help. It 
would give him great pleasure to convey their 
vote of thanks to the directors. 
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The Influence of Nickel-Chromium on Cast Iron. 


By Arthur B. Everest, Ph.D., and D. Hanson, D.Sc. 


Introduction. 

In the continuation of the research on nickel 
in cast iron, which has been proceeding for some 
time at the University of Birmingham, consider- 
able attention has been given recently to the 
influence of the elements nickel and chromium in 
combination—on foundry irons. We find these 
elements associated together in the development of 
alloy steels, and a study of the available litera- 
ture ' on nickel-chromium cast iron which has 
originated both in this country and abroad showed 
that very useful results would probably be obtained 
by the further elaboration of this subject. The 
results of preliminary experiments, which are set 
out below, demonstrate clearly that these expecta- 
tions have been fully justified. 


Influence of Nickel in Cast Iron. 

The authors’ work which is published in full 
elsewhere ?, *, 4, °, clearly demonstrates the funda- 
mental influence of nickel in cast iron. This may 
very briefly be summed up by saying that nickel 
is at once both a carbide softener or graphitising 
agent, thus eliminating the tendency of the iron 
to chill, and at the same time, unlike silicon, it 
acts on the pearlitic matrix of the iron, rendering 
it harder, and often finer-grained. Thus, unques- 
tionably one of the most important applications 
of nickel is in its use to equalise the hardness in 
castings of varying section, eliminating chill, hard 
spots from corners and thin parts, whilst retaining 
a fine and dense structure in the heavier sections, 
giving a corresponding improvement in strength 
and hardness in these sections, and an overall 
improvement in the machinability of the casting. 
This is amplified in the authors’ Papers * and °*. 

Influence of Chromium. 

Although no very extensive investigation appears 
to have been made into the influence of chromium 
in cast iron, nevertheless from numerous refer- 
ences to work from various sources it is well- 
established that chromium when added in small 
quantities to cast iron, increases the stability of 
the carbide, giving a corresponding increase in the 
amount of combined carbon present, with a re- 
sultant refining of the graphite, and increase in 
hardness and strength. The structure of the 
pearlite-matrix appears simultaneously to be re- 
fined and hardened. On account of the increased 
stability of the carbide, increasing the amount of 
chromium soon renders the iron white and un- 
machinable. 


Laboratory Tests on the Influence of Nickel and 
Chromium on a High-Grade Cylinder Iron. 

As basis for this series of preliminary tests a 
high-grade automobile-cylinder iron was selected. 
This was a special oupola-melted iron cast into 
pigs in the foundry. The iron showed on analysis: 
Total carbon, 3.02; silicon, 2.06; manganese, 0.77 ; 
sulphur, 0.10, and phosphorus, 0.18 per cent. 

Chromium was added as 65: 70 per cent. ferro- 
chrome, containing about 6 per cent. of carbon. 
Experience has shown that this is the most suit- 
abte form of ferro-chrome for making the addition, 
as it is the most readily crushed and graded. It 
has been found necessary to sieve the ferro-chrome, 
using only that which passes a 10- or 15-mesh 
sieve, and which will not pass a 40- or 60-mesh 
sieve. This eliminates lumps too large to be taken 
readily into solution (these may subsequently be 
crushed), and also eliminates the dust which tends 
to burn either on the surface of the iron or in 
the atmosphere above it. 

Nickel has been added in the form of pure nickel 
shot, a specially fine form of this being used to 
ensure complete solution. For purposes of test 
a standard step casting * was made from each 
composition of alloy iron, this being moulded in 
green-sand, skin-dried. The general precedure was 
as described previously in the case of the experi- 
ments on irons containing varying quantities of 
phosphorus *. Eighteen lbs. of the base iron were 
melted in a salamander crucible in a gas—com- 
pressed-air injector-furnace, a good cover on the 


pot keeping oxidation at a minimum. When the 
iron was thoroughly melted, a paper-packet con- 
taining ferrochrome to give the desired composi- 
tion in the iron (making a 10 per cent. allowance 
for loss) was added, and the whole well stirred. 
In general, the whole was held in the furnace for 
5 or 7 mins. to ensure complete solution of the 
chromium. 

In this manner four base irons were prepared, 
one pot of each, to contain 0, 0.25, 0.5, and 0.75 
per cent. of chromium. A nickel-series was cast 
in each base-iron, giving four castings containing 
0, 1, 2 and 3 per cent. of nickel respectively. The 
initial step-casting was poured from the pot and 
the latter returned to the furnace, when the 
weighed addition to give 1 per cent. of nickel in 
the remaining iron was introduced in the form of 
a parcel. The whole was reheated for 2 or 3 
minutes, and well stirred. The second casting was 
then poured, and nickel again added as before to 
give a further 1 per cent. in the remaining metal, 
bringing this up to 2 per cent. total nickel con- 
tent. This was continued until after the last 
addition of 1 per cent. of nickel, the remaining 
metal was just sufficient to pour the last casting. 


HIS Paper is the final report of the 

work carried out in the metallurgical 
department of the University of Bir- 
mingham, by Dr. Everest, under the 
supervision of Professor Hanson. Dr. 
Everest is continuing his work on alloy 
cast iron, as metallurgist to the Bureau 
of Information on Nickel, Limited; whilst 
Professor Hanson is pursuing his re- 
searches upon the more academic aspects ( 
of the subject. 


The nickel-content of the iron in this casting 
should now be very closely 3 per cent. Sixteen 
castings were thus obtained, giving a uniform 
variation of nickel from 0 to 3 per cent., and of 
chromium from 0 to 0.75 per cent. The castings 
in each case were allowed to cool in the moulds and 
were subsequently cleaned and fettled. 


Experimental Results. 

Analyses of Castings.—Facilities were not avail- 
able for obtaining analyses on all the castings, but 
this was not considered necessary. The usual 
elements in the iron have not been determined. 
Slight variation of these is to he expected by 
modification in the melting process, and by dilu- 
tion on alloying. The latter point is not con- 
sidered. important since this dilution is common 
both to laboratory experiments and to normal 
works’ practice. Previous experience has shown 
adequately that by the method of test employed, 
the nickel-contents of the castings are, in general, 
very closely in agreement with those intended ?, ¢. 

In a preliminary test, a series of castings was 
made up to give chromium 0.5 per cent.; the 
analysis for chromium on the last two castings in 
the series was respectively 0.50 and 0.52 per cent. 
It is concluded from this that during the period 
in which the iron is held molten in the furnace, 
no appreciable loss of chromium is liable to occur 
by oxidation from the meta] once the chromium 
is in solution. In the present series, the chromium 
analysis obtained on the third casting in each series 
is taken as representative of the series; the results 
obtained are shown in Table I :— 


TaBLe I.—Chromium Content of Experimental Castings. 


Casting No. .. ..| | G22. | @ 32. | G42. 


Per | Per | Per | Per 
cent. | cent. | cent. | cent. 
Chromium intended va 0 | 0.25 | 0.50 | 0.75 
Chromium actual .. i 0 | 0.23 | 0.43 | 0.73 


In view of the variable loss by oxidation, the 
agreement between the actual and_ intended 
chromium contents is reasonably good. 


General Properties of the Castings. 

The properties of the series of step-castings are 
summarised in Fig. 1. The step-castings are 
represented diagrammatically, the sections being 
1 in., } in., } in., and 3 in. respectively. The 
portions filled in with black represent those parts 


of the castings which are white, due to the 
influence of chilling. The numbers against each 
step are the mean Brinell hardness figures 


obtained in each case. 
Chill. 

As was expected, chromium had increased the 
tendency of the iron to chill, whereas nickel has 
reduced this tendency throughout. Moreover, it 
is seen that the influence of the chromium is very 
powerful, only a small amount of this element 
being required to turn sections of the iron com- 
pletely from grey to white. As in the case of 
chill produced by increasing prosphorus, additions 
of nickel rapidly restore the iron to its original 
grey form. A series of fractures (of the }-in. and 
j-in. steps) from step-castings containing 0.5 per 
cent, of chromium, all taken from one pot of 
base-iron, was shown in Fig. 7 of Prof. Hanson’s 
Paper °; the top fracture in each case contains 
no nickel, while each successive fracture down- 
wards contains an addition of a further 1 per 
cent. of nickel, giving 0, 1, 2 and 3 per cent. 
respectively in the castings. 

A study of Fig. 1 emphasises this fact, that in 
the different series, castings are found having the 
same depth of chill, and, consequently, the same 
general machinability as regards the occurrence 
of hard carbide-spots or areas, but having 
different alloy contents, and, consequently, possess- 
ing different mechanical properties. For instance, 
the machinability of casting G10 is approxi- 
mately equivalent to that of G22, and so on. 
Thus it is seen that for any given iron an addi- 
tion of nickel-chromium may be formulated, in 
\hich the chilling effect of the chromium is just 
counterbalanced by the nickel present. This gives 
what is known as a balanced ratio for the nickel- 
chromium addition. This ratio is found by ex- 
perience to be somewhat variable, depending on 
the method of making the addition, and the 
initial composition of the iron. It may be stated 
at once that the ratio indicated by the present 
series, of six or eight parts of nickel balancing 
one of chromium, is abnormally high, due probably 
to the low total-carbon in the iron. Experience 
shows, as will be demonstrated later, that this 
ratio is more normally about 4.1, or even less. 


Hardness Determinations. 


The hardness value was determined on each 
step of each casting, and the results are given 
in Fig. 1. <A study of these results leads to the 
following conclusions. In series G1 the normal 
effect ot nickel has been produced, leading to a 
reduction of hardness in the thin sections, by the 
the elimination of chill, and an increase in hard- 
ness in the thick sections. This is illustrated in 
Fig. 2, which gives the hardness-values obtained 
on the various sections of the castings containing 
no alloy, and 2 per cent. of nickel respectively. 

Chromium hardens all sections possessing grey 
or mottled fractures. The effect on white-iron 
structures, although in the same general direc- 
tion, is not quite so regular, but the causes of 
the variations have not been investigated. The 
hardness curves for the step-castings containing 
increasing amounts of chromium are shown in 
Fig. 3. It will be noted that with the higher 
chromium-contents the curves show an inflection. 
This is due, no doubt, to the fact that the car- 
bides are so stable that the cooling-rate has to 
become comparatively slow before any precipita- 
tion of graphite with corresponding softening 
takes place in the casting. The initial softening 
is probably due entirely to the decrease of the 
chilling effect on the white-iron structure itself. 

In the presence of 0.23 per cent. of chromium, 
nickel exerts its normal effect, eliminating chill 
and hardening the heavy sections, giving curves 
of the form seen in Fig. 2. However, the initial 
hardness of the heavy sections is already high, 
due to the presence of the chromium. conse- 
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quently, with the nickel-chromium addition, very 
high hardness-values are shown in a casting still 
with normal depth of chill, and, consequently, 
normal machinability. A comparison of the hard- 
ness values of casting G10, the original iron, and 
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very abnormally high hardness values are obtained 
in the thicker grey sections, which are still 
machinable. The curve for G32 in Fig. 4 shows 
that with chromium 0.43 and nickel 2 per cent. 
(casting G32) in this iron the unusually high 
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of G22, the same with chromium 0.23 per cent. 
and nickel 2.0 per cent. is given in Fig, 4. 

With higher chromium contents the depth of 
the chill is increased, but when by the addition 
of nickel this chill is eliminated, it is seen that 


hardness-figure of 281 is shown in the completely 
grey l-in, section of the casting, while comparison 
with casting G30 clearly shows that this hard- 
ness-value is higher than that which is obtained 
by chromium alone, and the section in this latter 
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case shows definite chilling at the edges and 
corners. This accords with practical experience 
that higher hardness-values can be obtained in 
machinable castings by the use of nickel and 
chromium than can be obtained either by the 
use of chromium alone or by the use of low. 
silicon iron. 

With the higher chromium-contents as in 
Series 4 the castings were not rendered machin- 
able by 3 per cent. of nickel, nor is it to be ex- 
pected that they would become so on the addition 
of further nickel above this quantity, since the 
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nickel and chromium contents are so high that 
whilst graphitisation of the iron is taking place, 
the matrix of the iron will be tending towards 
the martensitic type. The carbides in the pre- 
sence of this amount of chromium are so stable 
that the added nickel has had little effect on the 
hardness-values or constitution of the iron. 


Fractures. 


The addition of chromium to the iron causes 
a marked refining of the grain of the fracture, 
due no doubt to its refining action on the 
graphitic carbon. Nickel, while rendering the 
iron grey and machinable, in generai does not 
‘‘ open-up ”’ the grain further; consequently, the 
simultaneous addition of nickel and chromium to 
the iron is seen to render the grain of the iron 
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appreciably finer, and this is no doubt related to 
the improved hardness-figures seen in the heavy 
sections in this iron. 

Microstructure. 

The general conclusions from the micro-examina- 
tion of a series of castings made from a refined- 
iron base with nickel-chromium additions are as 
follows:—Increasing chromium-contents give a 
progressively-finer form of graphite, whereas in 
all the series, nickel tends to render the graphite- 
form -omewhat coarser; but the net result of 
nickel-chromium additions together, in the 
balanced ratio, is in general that the graphite- 


Fic. 5.—Ni 0. Cr 0.5. x 500. 
form is finer in the alloyed casting than it 1s 
normally. 

Nickel and chromium both produce a marked 
refining of the pearlitic-matrix of the iron—nickel 
tending to make it sorbitic, whilst chromium 
appears in general to render it ‘ very fine granu- 
lar.”’ The effects of nickel and chromium 
together are additive, and small additions of the 


Fic. 6.—N1 1.0, Cr 0.5. x 500. 
two elements generally produce a definite refining 
of the matrix. 

With additions of chromium alone, massive car- 
bide areas appear in the structure of the iron, 
as shown in Fig. 5. These areas naturally corre- 
spond to the white-iron areas produced by chill- 
ing the high-chromium iron, the massive-carbide 
being very hard and unmachinable. Figs. 6 and 
‘ show the same iron with additions of 1 and 
2 per cent. of nickel respectively, the elimination 
of the carbide areas by the action of the nickel is 


apparent. 
Conclusions. 


This set of preliminary experiments has shown 
that nickel will harden ‘the grey portions of the 
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cast iron and at the same time will eliminate its 
tendency to chilling; chromium, on the other 
hand, increases the hardness of the iron, but also 
increases its tendency to chill. | Consequently, 
nickel and chromium may be added to cast iron 
together in a ratio, so balanced as to have no 
effect on the depth of chill given by the iron 
under certain circumstances, but in virtue of the 
combined effects of the alloy-elements on the 
structure of the iron, a very marked refining of 
both the graphite and the pearlite is obtained 
with consequent increase in the hardness of the 
casting. This, as will be shown later to be the 
case, would be expected t ogive improved strength 
and other properties to the iron. 


Practical Workshop Tests. 

Through the generous assistance of various 
Midland firms, the conclusions obtained in the 
small laboratory-experiments just described, are 
being subjected to exhaustive trial on a definitely 
practical scale, and facilities have been available 
for working with large quantities of metal—in 
one case, 44} tons of alloy-iron being cast, The 
results obtained in some of these experiments are 
set out in this part of our article, 

Methods of Making the Alloy Additions. 

Before dealing with the actual experimental 
results, it will be of interest to review the avail- 
able methods of adding nickel and chromium to 
cast iron. As a general rule, it can be definitely 
stated that any difficulty in making the alloy-iron 
successfully, is increased if only a small quantity 
is made up for trial. The reason for this is 
readily appreciated, when it is realised that a 
small shank containing only a hundredweight or 
so of iron must be handled quickly for the iron 
to be cast-hot, whereas a larger bulk of metal may 
in general be handled more leisurely. Hence 
greater care must be exercised in order to obtain 
complete solution of the alloy-addition, when only 
one or two hundred pounds of iron are being 
handled, than is necessary when the weight of 
metal is over a quarter of a ton, and with reason- 
able precautions no difficulty will be experienced 
getting even ferro-chrome into solution in ladles 
containing over 2 ewt, of iron. 

Nickel and chromium may be added to the iron 
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either combined in a special alloy for this pur- 
pose, or as separate additions. Both methods 
have been used, but in general, preference is given 
to the separate additions as the ratio of nickel to 
chromium added is then fully under control. 
Binary nickel-chromium alloys are definitely 
unsuitable since these alloys, containing nickel and 
chromium in the desired proportions have high 
melting-points. In one experiment a 70: 30 
nickel-chrome alloy was added to some cast iron, 
and after castings had been made from this mix- 
ture it was found that the pieces of nickel- 
chromium alloy had not dissolved at all, and were 
coated with a refractory film of oxide. It is 
assumed from this that such alloys probably would 


never go into solution in ordinary iron because 
the alloy itself does not melt and the film of oxide 
prevents the alloy ever making contact with the 
iron. Nickel-chromium alloys suitable as ladle or 
cupola additions to cast iron, will generally con- 
tain appreciable amounts of other elements, such 
as iron, to lower the melting point, and must, 
moreover, be in a suitable form for making the 
addition, 

Separate additions of nickel and chromium may 
be made to the iron, as in the case of nickel 
alone, either in the ladle or through the cupola, 
and once again the latter method would be recom- 
mended where small quantities only of the alloy- 
iron are required. For additions in the ladle, 
pure nickel in a fine form or nickel-silicon shot, 
as described iv the authors’ previous work, should 
be used; and chromium as ferro-chrome, the two 
being added simultaneously to the iron by the 
usual methods, 

Experience has shown that carbon-free ferro- 
chrome has not only a really high initial-price, 
but also presents extraordinary difficulty in 
manipulation, because this form of ferro-chrome 
is very tough and difficult to crush. It has been 
found that the cheaper grade of ferro-chrome, 
containing from 4 to 6 per cent. of carbon, and 
with about 65 to 70 per cent. of chromium is a 
more suitable form, since it is readily crushed. 
It has been mentioned at the beginning of this 
article, that this form of ferro-chrome, graded to 
pass a 10-mesh sieve, but retained by a 40-mesh 
sieve, has been used in the laboratory experiments, 
and experience has shown that this gives satis- 
factory results in practice. In making ladle 
additions an allowance of 10 per cent. for loss of 
chromium in general is necessary, 

Ferro-chrome being successfully passed 
through the cupola in making up larger quantities 
of alloy-iron on a production basis. Tn this case, 
special precaution must be taken to protect the 
chromium from excessive oxidation. Various 
forms of binder are employed to hold the ferro- 
chrome in a large lump, so that it does not fall 
through the charge. Nickel in this case is added 
by some of the usual methods, either as small 
ingots, or as nickel-pig, or as shot contained in a 
metal-canister, or itself held in some form of 
binder. 

Alternatively, the nickel and chromium may bé 
added as a_nickel-chrome alloy containing the 
nickel and chromium in the desired proportions, 
but, once again, this method is open to the objec- 
tion that one definite ratio of nickel and chromium 
would not be suitable for all castings and the 
necessity for a variable ratio is apparent. Losses 
of chromium in the cupola will clearly depend on 
the method employed in adding the chromium and 
the condition of melting. 

The use of Mavari pig-iron—a natural alloy- 
bearing pig-iron containing nickel and chromium 
—has been used successfully by some firms for 
engineering castings, but, although the principle 
of adding the nickel and chromium alloyed in a 
pig-iron is undoubtedly a good one, this particular 
pig would not be suitable in general for alloy- 
irons of the type under consideration, since it 
does not contain the best proportions of nickel and 
chromium. To obtain an appreciable alloy-con- 
tent, too great a quantity of this pig would be 
required in the cupola charge, 


Foundry Experiments. 

Experiments have been conducted on many 
grades of iron used in castings for various indus- 
tries. Tn these experiments, the allov-addition 
has always been made to the iron as it entered 
the ladle, and the special elements have sometimes 
been added in a_previously-alloved form, or as 
separate forms added simultaneously to the iron. 
A proprietary product, known as ‘‘ Nichrome B,” 
has been used for making nickel-chromium addi- 
tions by the former method, this is an alloy con- 
taining about 60 per cent. nickel, 13.5 per cent. 
chromium and about 22.5 per cent. iron. This 
gives a ratio of nickel to chromium of 4.5:1 when 
no allowance is made for loss of the latter element. 

Nickel Chromium as a Matrix Hardener. 

Nickel and chromium together produce very 
high hardness figures in the matrix of cast iron, 
whilst still maintaining its machinability. Many 
applications of this valuable property will no 
doubt develop with time. As an example of this, 
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nickel-chrome cast iron is finding application in 
the manufacture of forming-dies. A firm required 
some dies from which only a few special parts for 
exhibition purposes were required to be pressed, 
and so called for a set of cast-iron dies. The 
foundry supplying these decided to use a nickel- 
chrome iron. It was soon realised, however, that 
these special dies were giving better service than 
the fabricated steel normally used, and conse- 
quently these nickel-chrome cast-iron dies have 
now replaced the steel ones used formerly, and 
whilst giving improved service, are themselves 
cheaper in first cost, and in maintenance. 

Tests were taken from the cast iron used for 
these dies, with and without the special alloy addi- 
tion. The alloy addition was made from 
‘‘Nichrome B.’’ The composition of the plain 
iron-base was:—Total carbon, 3.43; silicon, 1.24; 
manganese, 0.61; sulphur, 0.137; and phosphorus, 
0.54 per cent., in addition to these the alloyed iron 
contained nickel, 1.67, and chromium, 0.39 per 
cent. 

Fig. 8 shows clearly the influence of the alloy 
elements on the hardness results obtained on the 
various sections of the step castings. A marked 
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experiments on the influence of the special 
elements on the various grades of irons used for 
the larger sizes of engine blocks were initiated. 
These experiments have been directed towards the 


development of cast iron suitable for further 
tests under actual working conditions. The 
authors are definitely of the opinion that no 


accelerated laboratory wear test gives conclusive 
results, since the conditions under which such 
tests are made, are necessarily very different from 
those obtaining in actual practice. As a result 
of the authors’ experiments various special engine- 
blocks cast in alloy iron are at present being tested 
by a well-known motor omnibus company, and 
results of these tests will be published at a later 
date. It is clear, however, that for definite con- 
clusions to be reached in this service test, the 
special castings must be used continually for 
several months, if not for two or three years. 


Nickel Chromium in a Special Low-Carbon Automobile 
Cylinder Iron. 
As a general rule, experiments have shown that 


better results from the use of alloy elements are 
obtained where a better quality of base-iron is 
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increase in the hardness of all sections is indi- 
cated, accompanied by a refining of the grain in 
the grey fractures of the iron. A slight increase 
in the depth of chill shown by the castings is 
indicated on making the alloy addition. The }-in. 
section in the normal casting showed only a trace 
of chill at the edge, whilst, in the alloyed iron, 
a 4-in. depth of chill was shown in the same part. 
Further reference will be made to this point later. 

The mechanical strength figures are given in 
Table II, 


Taste Il.—Mechanical Test Results in Normal and 
Alloy Irons. 


Transverse. Tensile. 
Mod. of = 
Bars. M.S. | Defi. rupt. | Tons, 
ewt in. Tons, | sq. in. 
sq. in. 
$10 Normal iron .. 37.38 | 0.354 | 36.1 | 16.62 
S11 Alloy iron ..| 25.46 | 0.268] 33.8 | 17.56 


Thus, the tensile strength of the iron is increased 
by the alloy addition, and at the same time the 
iron is stiffened up, resulting in decreases in the 
deflection and strength under transverse condi- 
tions. This effect is no doubt intimately related 
to the increase in hardness and chilling tendency in 
the iron, resulting from the alloy addition. 

Microscopic examination showed that the alloyed 
iron contained a finer form of graphite, and a finer 
structure in the pearlitic-matrix than was the 
case in the normal iron. 

Nickel Chromium in Automobile Cylinder Irons. 

In view of current practice abroad, considerable 
interest is focussed at present on the use of nickel 
and chromium in irons used for automobile engine 
castings, and as a result the authors decided to 
carry out experiments in the development of alloy 
cast-iron for this class of work. With the colla- 
boration of various Midland firms preliminary 


employed; accordingly, in the first experiment 
conducted, alloy-elements were added to a high- 
quality cylinder-iron containing abnormally-low 


earbon. The full analysis of this iron is as 
follows:—YTotal carbon, 3.07; combined carbon, 
0.67; silicon, 1.95; manganese, 0.85; sulphur, 


0.105; and phosphorus, 0.171 per cent. 


To this iron, nickel and chromium were added 
as separate additions in the ladle. Nickel was 
added as ‘‘ F”’ shot, and the chromium as ground 
and sifted ferro-chrome, as described previously. 
A large ladle containing nearly a ton of the base- 
iron was tapped from the cupola, and the alloy 
additions were made as the iron was transferred 
from the large ladle to a small hand shank of 
known capacity. This shank held about 2 ewts. 
of iron. Standard test-bars and step-castings were 
made from the base iron, and from it with an addi- 
tion of 1 per cent. nickel and 0.25 per cent. of 
chromium, and also of 1 per cent. of nickel and 0.40 
per cent. of chromium. The step-castings were 
examined for chill, and hardness-determinations 
were made on the various sections as usual. On 
analysis the nickel- and chromium-contents of the 
alloy iron were found to agree very closely with 
those intended. The actual figures obtained are 
given in Table ITT. 


Taste Strength of Nickel-Chrome Cast Iron. 
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both addition of nickel and chromium. Through- 
out the depth of chill is small and is negligible 
for automobile engine castings. 


The hardness results are given in Fig. 9, the 
equalisation of hardness produced by the action of 
the nickel-chrome is very well marked in the case 
of the casting containing 1 per cent, of nickel 
and 0.25 per cent. of chromium. The hardness 
results in this casting show almost complete uni- 
formity throughout various sections. Actually 
there is a difference of only 13 points Brinelj 
between the l-in. and }-in. sections, and whilst the 
latter has a hardness value of only 241, indicating 
that the casting would be machinable throughout, 
nevertheless the l-in. section has the very satis. 
factory hardness value of 228 Brinell. 


It will be seen from Fig. 9 that further addi- 


tion of chromium has not had a very marked]’ 


effect on the hardness figures in the heavier sec- 
tions, but the hardness has been increased appre- 
ciably in the thinner sections. However, it should 
be noted that even in the case of this last casting 
the Brinell hardness-figures correspond throughout 
to a readily-machinable iron and the depth of 
chill, as indicated in Table ITT, is actually less 
than that shown by the original metal. These 
curves admirably illustrate the benefit obtained 
by the use of nickel-chromium in this iron, and 
indicate that the most generally-suitable addition 
would be of the order of nickel 1 per cent., and 
chromium about 0.3 per cent., which would be 
expected to give results midway between those 
obtained on these two latter castings. The 
mechanical-test results on these irons are also 
given in Table ITI. 


The transverse tests were conducted under the 
usual conditions for the Institute of British Foun- 
drymen’s ‘‘M”’ size bar. The tensile-tests were 
made on bars machined from the broken trans- 
verse test-pieces which were cast 1.2 in. dia., and 
further tests were made on a portion of the box- 
runner which is 7 in. in dia. A study of these 
results shows that the alloy-additions have not 
had much influence on the transverse strength 
which maintains a high value throughout, but in 
the test a slight decrease in the deflection figure 
is shown, corresponding to the stiffening up of 
the metal. The tensile-strength figure, however, 
shows a marked improvement, resulting from the 
alloy addition, and in the large size of test-piece it 
will be seen that an increase of strength of about 
3 tons per sq. in. has been obtained in each case. 
In this test, no advantage is shown by the higher 
chromium addition. In the smaller size of test- 
bar a similar increase in strength is shown, and 
in this case the best results were obtained with 
the highest chromium content. 


Specimens of each iron were prepared for micyro- 
scopic examination. Once again, it was found 
that the first addition of nickel and chromium had 
little influence on the graphite structure, which 


was fine throughout. In the case of the higher 
chromium-content, the graphite-form tended to| 
be finer than in the case of the original iron. The 
etched specimens showed phosphorus to be present) 
in small, evenly distributed areas as eutectic. In| 
the original iron, the pearlite is in a very fine 
lamellar form; this is rendered progressively finer 
by the alloy additions becoming somewhat sorbitic 
in the iron with the highest chromium-content. 
Thus it is seen that both the graphite and matrix 
structures are refined by the nickel and chromium 
additions. The general structure of the norma! and 
alloy-irons are shown in Figs. 10 and 11. 


Analysis. Chill Transverse. — Tensile strength. 
Test Ne. -in, step Defi. in. 
pales Ni. Cr. ' inch. gaara Cast 1.2 dia. [Cast 0.875 dia. 
B 60 — —_ 0.5 37.3 0.39 15.28 19.37 
B 62 1.10 0.27 Trace 37.5 0.34 18.60 20.5 
B 1.14 0.414 0.35 37.3 0.34 17.99 22.45 


The depth of chill at the tip of the }-in. section 
is given in Table III. It will be noticed that in 
this case, contrary to the experience obtained in 
the first set of experiments described above, the 
depth of chill in the iron is actually lessened by 


The conclusion from this experiment is that 4 
definite all-round improvement in the iron 14 
obtained by the addition of nickel and chromium. 

Study of the results, however, shows little 
advantage gained by the higher chromium content, 
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and ior further tests it was decided to experiment 
on an iron containing 1 per cent. of nickel and 
0.3 per cent. of chromium. This, as the above 


Fic. 10.—Normat Iron. x 


Fic. 11.—Atioy Iron. x 500. 
results indicate, would be expected to give the 
best results in this class of iron. 

Nickel and Chromium in Normal Cylinder Iron. 

As a confirmation of the results obtained in the 
above experiments, some repeat tests were made 
on an automobile cylinder iron which is of a 
more usual analysis. In this case the base-iron 
employed had the following intended composition : 
—Total carbon, 3.4; combined carbon, 0.6; silicon, 
1.45; manganese, 0.6; sulphur, 0.12; and_phios- 
phorus, 0.3. 

Nickel and chromium additions have been made 
to this iron both as ‘‘ Nichrome B”’ and as sepa- 
rate additions. The result of the two series of 
tests shows some interesting features, In test- 


TasiE IV.—Composition of Alloy Cast Tron for Auto- 
mobile Engine Blocks. 


| $30. | S 34. S 40. S41. 
34 | 3.45 
Cc, 0.65 | 0.57 
Si 1.45 1.4: 
Mn (0.65 0.55 
0.123 | 0.13 
0.34 | 0.30 
Ni | 4.75 0.98 
Cr 0.27 0.19 


bars marked $34 an addition of 1.5 of nickel and 
1.3 of chromium added as Nichrome B. was made. 
In the second experiment (test-bar $41) nickel 
1 per cent. and chromium 0.2 per cent. were 
added separately as ‘* F’’ shot and ferro-chrome 
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as in the previous experiments. The analyses of 
the castings are given in Table IV. 

In casting S30 and S34, there was no change 
in the depth of chill shown by the normal and 
alloy irons respectively. In the case of the second 
séries of castings where the alloy elements had 
been added separately, there is again shown a 
decrease in the depth of chill on making the alloy 
addition, the normal iron showing a white or 
mottled structure in the }-in. step, while in the 
alloy iron the same section showed a grey struc- 
ture with 4 in. depth of chill at the edge. 

The hardness-values obtained on these castinys 
ure plotted in Figs. 12 and 13. The increase of 
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hardness in the heavier section resulting from the 
influence of the alloy is approximately the same in 
each case, but the influence on the $-in. section is 
very different. It is anticipated that further 
investigation would show that there is some other 
element in the Nichrome B. used which is influenc- 
ing this chill effect. This point is not considered 
of very great importance, since the iron having 
the depth of chill shown is giving satisfactory 
castings in the first place. Mechanical test results 
have only been obtained in the case of casting 
S30 and S34. These results are shown in Table 
V:— 

Taste V.—Strength of Alloy Iron for Automobile Engines. 


Transverse. 
Chill M.S. 
Test | on | Mod.of | Tons, 
No. | j-in. | Max. St. | Defi Rupt. sq. in. 
step. ewt. | in. | Tons, sq. in. 
s30 26.17 | 0.35 34.5 | 17.3 
S34 24 26.9 0.30 35.6 18.9 


An improvement in both the transverse and ten- 
sile strength is shown, but once again a fall in 
the deflection-value occurs on making the alloy 
addition. These results confirm broadly those 
obtained in the previous experiments. Through- 
cut these tests the bars showed fine-grained frac- 
tures, but in general a slight further refining of 
the structure was observed in the case of the 
alloy iron, this refining corresponding to the usual 
refinement of the graphite structure observed in 
these irons on the addition of nickel and chromium 
together. In each case the refinement of the 
pearlite-matrix, which has been demonstrated 
before, has been confirmed. 

The conclusions from these latter tests are once 
again that a general improvement of the cvlinder- 
iron results from the addition of nickel and 
chromium, keeping the nickel generally at about 
1 to 1.2 per cent. and the chromium in the order 
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of 0.25 to 0.3 per cent.; and, as mentioned above, 
actual cylinder castings have been made with 
alloy irons of this class, and these castings are 
at the present undergoing service tests. 


Summary. 

These studies on the effects of nickel and 
chromium, both individually and together, on cast 
iron, lead the authors to the following definite 
conclusions :—Cast iron may in general be 
toughened and hardened either by reducing its 
silicon content or by the addition of a suitable 
hardening-element such as chromium, but in both 
cases an increase in the depth of the chill shown 
by the iron at once becomes apparent, and would 
render any casting made from this iron unmachin- 
able, due to hard carbide-spots in its structure 
The effect of nickel is once again demonstrated in 
these experiments, in that it eliminates this chill- 
tendency without softening the parts of the cast- 
ings which are already grey. In fact, it has 
repeatedly been found that on the addition of 
nickel to all classes of cast iron, the grey parts 
are actually hardened, while the thin sections 
are being changed from white to grey. These 
results are summarised in Fig. 14, which shows 
diagrammatically the chill, hardness and other 


Traas. Mod. Taras Kg m. 37-3 36 37-5 
Tensile Tons m 135-3 47-3 18-6 
27 199 226 250 228 
223 203 238 275 23/ 
291 228 269 387 238 
430 291 277 48 290 
To 3:07 3-10 3-0 2-90 
495 4:36 2:0 20 
193 - Q 4:10 
cr 0-23 0-27 


Fie, 14.—Errect or NicKEL anp CHROMIUM IN 
Cast Iron. 


results obtained in various tests made by the 
authors. 

The first diagram shows the properties of a low- 
silicon iron which may be taken as the basis of 
the series. The second, shows the results of soften- 
ing this iron to the degree necessary for its 
employment for castings of the class of automobile- 
engine blocks, by the addition of silicon. The 
usual effect of silicon is demonstrated in that a 
reduction of the chill (shown ‘‘ blocked ’’ in the 
diagram) is accompanied by a softening of all 
sections of the casting. Now, if instead of using 
silicon to effect this elimination of chill nickel is 
added to this base iron, it is seen that wherea, 
a corresponding elimination of chill is shown, 
nevertheless, the heavier sections of the casting 
progressively increase in hardness. 

Micro-examination of the various series of cast- 
ings has amply proved that a low-silicon iron such 
as is illustrated in the first diagram possesses a 
fine grain, associated in general with good strength 
properties. The addition of silicon, as is well 
known, causes an opening up of the grey struc- 
ture of the iron with consequent lowering of 
strength ; and in large castings this will often lead 
to other more serious trouble. It has been shown 
that whereas nickel will render the low-silicon iron 
machinable, yet the properties of this iron result- 
ing from its close grain, are maintained, and, as 
will be seen from Fig. 14, in the mechanical 
strength of the nickel iron is appreciably greater 
than that of the silicon iron possessing equivalent 
machinability. 

An alternative method of improving the iron has 
been investigated. It has been demonstrated that 
to obtain the hest effects of nickel in cast iron a 
reduction in the normal silicon content is desir- 
able in order to counterbalance the graphitising 
action of the former element. This reduction in 
silicon is not always a practical proposition, conse- 
quently to counterbalance the softening effect of 
the nickel. the alternative method of adding 
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chromium has been investigated. The general 
effect of such additions is shown in the fourth and 
fifth diagrams in Fig. 14. The fourth diagram 
shows the powerful effects of small additions of 
chromium in the higher silicon iron, indicated in 
the second diagram. It will be clear that this 
chromium iron would be too hard for castings of 
the class under consideration. The fifth diagram 
shows the result of adding nickel to this chromium 
iron. 

The results shown in the present case indicate a 
slight preference for the nickel-chromium iron as 
compared with the low silicon-nickel iron when 
mechanical-test results sre considered. This, how- 
ever, is probably due, in part, to the lower total- 
carbon in the former case. 

It is clear that whereas it is possible to attain 
very considerable improvement in cast iron by the 
combined wse of nickel and chromium, these two 
alloy additions must be suitably balanced if these 
results are to be oftained at will, and it is there- 
fore necessary to determine the ratio in which they 
should be added. The most rational way to make 
comparisons is to fix the nickel-chromium ratio 
necessary to maintain a constant chilling tendency, 
since this ensures approximately constant machina- 
bility. The authors’ experience leads them to 
believe that the balanced ratio is not a constant 
quantity, but one that varies somewhat, not only 
with the base iron and foundry practice, but more 
particularly with the amount of chromium added, 
as is well shown in Fig. 1, from which it appears 
that as the amount of chromium increases so also 
does the relative amount of nickel in the balanced 
ratio. Other evidence consistent with this view is 
within the authors’ experience. Further results 
must be awaited before definite conclusions can be 
reached, but for high-grade pearlitic irons, 
they suggest the following as a working guide to 
give grey irons of chilling tendency equal to the 
base iron. (See Table VI.) 


TaBLe VI.—Suggested Nickel-Chromium Additions. 


Chromium added. | Nickel : Chromium Ratio. 


Less than 0.2 per cent. 3 to 1 
0.2 to 0.3 per cent. 4 tol 
0.3 to 0.4 per cent. 5 to 1 


These must only be regarded as approximate 
figures, and for each application the most suitable 
ratio should be determined by means of some 
simple chill test, such as the step-casting used by 
the authors. This can be simply and quickly done 
with quite small quantities of iron. 

The authors wish to acknowledge the valued 
co-operation of the British Cast Iron Research 
Association, through its Nickel Committee, 
throughout the progress of their research; and 
wish also gratefully to acknowledge the assistance 
of various Midland firms. Special thanks are due 
to Mr. P. Pritchard, of the Midland Motor 
Cylinder Company, Limited, Smethwick, and to 
Messrs. C. and B. Smith, of Wolverhampton, who 
have given valuable assistance in connection with 
works’ tests. 
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Production and Properties of Magnesium 
Alloy Castings. 


Attention is drawn by the author, Mr. E. Player, 
to an error in Table 1—** Electro-Chemical Series of 
Metals,”’ published in the reprint of his Paper bear- 
ing the above title which appeared in our issue of 
December 27. The first metal on the list should be 
caesium ’’ and not calcium.’” Owing to a typo- 
graphical error, which was overlooked, calcium 
appeared in the preprint issue to members of the 
societies before whom the Paper was read. 
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Nickel Merger. 


A provisional agreement for an exchange of shares 
has been signed between the International Nickel Com- 
pany of Canada, Limited, and Lord Melchett and two 
other directors of the Mond Nickel Company, Limited. 
For each 7 per cent. preference share hel by share- 
holders in the Mond Nickel Company, Limited, they 
will receive 7 per cent. preferred stock in the Inter- 
national Nickel Company of Canada, Limited, and the 
holders of the first preference shares of the Mond 
Nickel Company, Limited, will receive, in addition, a 
cash payment of 2s. 6d. per share, on account of the 
higher value attaching to that share by reason of the 
fact that holders are entitled, in a winding-up, to a 
sum of 30s, for every £1 paid. For each ordinary 
share of 10s. in the Mond Nickel Company, Limited, 
holders will receive one share of no par value in the 
fully-paid common stock of the International Nickel 
Company of Canada, Limited. 

The future conduct of 
carried on by an advisory committee and a 
board of directors. The advisory committee wili 
be composed of Lord Melchett, Lord Weir, Sir 
Harry McGowan, Mr. Charles Hayden, Mr. R. © 
Stanley, Mr. J. W. McConnell, and Mr. James A. 
Richardson. The board of directors of the Canadian 
Company will be constituted as follows: Mr. Charles 
Hayden (chairman), Mr. Robert C. Stanley (Presi- 
dent), Lord Melchett, Lord Weir, the Hon Henry 
Mond, Sir Harry McGowan, and Messrs. J. L.’ Ashley, 
J. P. Bickell, Wm. N. Cromwell, D. Owen Evans, 
R. Hallaway, J. W. McConnell, R. L. Mond, B. Osler, 
J. A. Richardson, A. V. Stout, J. L. Agnew, W. E. 
Corey, J. F. Dulles, W. T. Graham, W. J. Hutchinson, 
W. M. Mein, T. Morrison, 8S. Prosser, and G. B. 
Shipley. 

In a statement dealing with the general aspects of 
the merger, Lord Melchett points out that the nickel 
industry of Canada is responsible for the production 
of over 80 per cent. of the entire nickel production of 
the world, and it is practically in the hands of the 
International Nickel Company of Canada and the 
Mond Nickel Company. The raw materials of both 
companies come from the same mining area in Sud- 
bury, Ontario, and hitherto have been treated at the 
two sme!ters of these companies within a few miles of 
each other. There is no intention of taking any step 
which wilt diminish the employment which the nickel 
industry is giving in this country; in fact, it has been 
decided to increase the capacity of the plant at 
Clydach, in South Wales, and steps have been taken 
to that end. 


the business will be 


European Steel Syndicates. 


A committee of the Erma (European Rail Makers’ 
Association) was appointed at the recent Paris meeting 
to consider the question of the prolongation of the 
Association, whose present agreement will nominally 
lapse at the end of March next. On the whole, the 
wish prevails to continue the Association, and no 
special difficulties stand in the way of any possible 
new claims for quotas. Among other problems to be 
solved are those relating to German deliveries on 
reparation account, the penalties to be paid by the 
British group for excess exports, and the compensa- 
tion claimed by the German group for their dropping 
out of the production during the recent lock-out. 

Concerning the International Tube Trade Agree- 
ment, referred to recently, it is stated that this is 
merely a provisional arrangement in respect to the 
export of gas tubes, the gross prices of which have 
been increased by from 2 to 24 per cent. This under- 
standing extends until the end of February, and in 
the meantime a committee is to consider the question 
of fixing the basis for the establishment of a closer 
and more comprehensive understanding applicable to 
other kinds of tubes. The idea is to form an Inter- 
national Syndicate, to which the British and Ameri- 
can works would also belong, in addition to the mem- 
bers from Germany, France, Belgium, the Saar dis- 
trict, Czecho-Slovakia, Poland and Hungary in the 
existing European Tube Syndicate. The problem is 
in its initial stage, and the situation in respect to 
the quotas and the duration of the agreement has 
yet to be cleared up. In the present European 
Syndicate, which solely concerns export markets, it 
is said that the German tube works have a share of 
over 50 per cent. of the trade. 

The members of the European Hoop Syndicate met 
in Luxemburg recently, the groups comprising 
makers in Luxemburg, Germany, Igium and 
France. As a result of the discussion, the conclusion 
was reached that the price policy hitherto followed 
suited the situation of the market and was to be 
continued for the present. Representatives of the 
groups will again meet at the end of this month 
in Paris. 


JANUARY 3, 1629, 


The Production of Steel. 


The foundry and engineering studen:. of 
Newark are taking a great interest in the <:uca- 
tional scheme that has been launched in the :owy. 
and the employers and managers of the veriou, 
firms are highly pleased with the progress that has 
so far been made, and are hopeful of still better 
results. At last year’s final meeting, arranged 
under the auspices of the Newark Engineering 
Society, and held in the Science and Art School, 
there was a large assembly of students, as well as 
others interested in the industry, to welcome Mr. 
Widdowson, of Sheffield, who read a paper entitled 
‘* The Production of Steel.’’ 

The address was both interesting and in-true- 
tive, and although the subject was full of intri- 
cate technicalities, Mr. Widdowson explained them 
in simple and non-technical language. “He «dealt 
with the development of the steel industry, jiass- 
ing from iron ore, which is oxide of iron, com- 
monly called rust, to metallic meteoric iron de- 
posits, and from the first primitive charcoal fur- 
naces for producing steel to comparatively modern 
local history. It was, he said, in 1740 that 
Benjamin Huntsman, a clockmaker of Doncaster, 
first devised a method of making crucible stee!, of 
which he held a monopoly until two Americans 
managed to penetrate his secret process and 
founded what was now the Bethlehem Steel Com- 
pany of America. Later, in 1856, Sir Henry 
Bessemer devised his first steel plant. After a few 
years of failure he moved to Sheffield and experi- 
enced further disappointments, until Robert 
Mushat discovered that the addition of manganese 
to the molten steel solved the difficulties previously 
experienced. It was only so recently as 1804 that 
the first wrought-iron railway rails were mace, 
With the invention of the motor car and aeroplane 
there grew a demand for better qualities of steel. 
There was a material produced in this country 
with a breaking strength of 100 tons per square 
inch until the recent discovery of high-tensile 
steel. This does not fatigue and weaken under 
shocks and vibrations as does the ordinary mild 
steel, with a corresponding strength of 28 tons, 
of which our earlier locomotives were made. 

Mr. Widdowson answered many questions, and 
was congratulated upon his excellent paper. 

During the session commencing 1929 several 
prominent men in the iron and steel industry 
will visit Newark, and the hope was expre-.ed 
that the meetings of the young foundrymen and 
engineers would be a great success. 


Big Clyde Orders Reported. 


Orders for four motor-ships are reported to have 
been placed, or are about to be placed, with Clyde 
shipbuilding firms. The vessels are to be built 
for Messrs. Elder, Dempster & Company, Liver- 
pool, and it is understood that two will be built 


at Messrs. Harland & Wolff, Govan, one by D. «& 
W. Henderson & Company, Partick, and one by 
Ardrossan Dockyard Company, Limited. Messrs. 
J. G. Kincaid, Greenock, will supply Diesel engines 
for the Ardrossan boat and Messrs. Harland «& 
Wolff those for the other three. Each vesse! will 
be of 9,000 tons deadweight. 


Foundry Workers’ Wages. 


The National Light Castings Employers’ Federa- 
tion have notified their members to apply a reduc- 
tion of five per cent. on the bonus paid to men 
employed in the production of ‘‘ rain water’? and 
‘soil’? goods, to take effect from January 1, 
1929. It is estimated that 2,000 workers will be 
affected. The reduction had been agreed to by a 
joint committee of employers and union repre- 
sentatives, subject to the approval of the workers 
affected after a ballot vote had been taken. The 
result of the ballot has not yet been made public, 
hut the employers claim that force of circum- 
stances compel them to make arrangements for 
the reduction to come into operation on New 
Year’s Day. 
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The Farington Foundry. 


Though definitely a part of the works of Leyland 
Motors, Limited, the Farington Foundry is ex- 
ploited as an independent, self-contained unit. 
Situated conveniently near to the main Leyland 
works, on a site affording ample room for future 
extensions, the foundry buildings cover an area 
of eight acres, and are divided into three main 
bays 350 ft. long by 60 ft. wide by 47 ft. high to 
the apex of the roof. The shops are well venti- 
lated, and exceptionally well lighted with northern 
lights. 


ing capacity. Following modern practice, a roomy 
charging platform has been provided, which has 
allowed of the installation of a substantial series 
of bins to take care of the various brands of pig-. 
iron, scrap, coke and limestone. Normally the 
platform stock is in the region of 3) tons. The 
charging platform is served by a 1-ton travelling 
hoist. The melting operations are under the con- 
trol of a metallurgist, who assumes responsibility 
for quality of the metal produced. Blast is sup- 
plied by a Roots blower, driven by a 12-h.p. motor. 
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when these furnaces were passing through their 
experimental stages, the life now obtained is truly 
remarkable, as it exceeds the “life ’’ to be asso- 
ciated with almost any type of melting plant. 
The roof-life is also meritorious, as an average of 
180 heats is now normal practice. This shows 
an increase of, roughly, 33 per cent. on what was 
good practice in 1918 to 1925. There has also 
been some progress effected in the current con- 
sumption. The average now attained is 738 units 
per ton of metal in the ladle, and we believe that 
800 units per ton of metal charged is still about 
normal practice for the majority of furnaces of 
this capacity. The electrode consumption, using 
the graphite variety, is 9 Ibs. per ton of metal in 
the ladle. 


Fic, 1.—Generan View or Farincton Founpry, Leytanp Motors, Liitep. 


The foundry produces both grey iron and steel 
castings, the respective outputs being 30 tons and 


60 tons of finished castings per week. So far as 
steel is concerned, though primarily catering 
for domestic consumption, ample capacity is 


available for meeting the demands of the open 
market. The range dealt with is from 20 Ibs. to 
2 tons. 


Iron Foundry Section. 


One of the bays is reserved for the exclusive 
production of iron castings. It is served by two 
overhead electric travelling cranes of 3 and 2 tons 
capacity. The cupola has a 3 tons per hour melt- 


Fig. 2.—Part oF Sanp-Hanpiinc Pant. 


The metal is tapped in 5-ewt. ladles. The whole 
of the production is used in the range of vehicles 
made by Leyland Motors, Limited. 


Steel Foundry Melting Plant. 


The Farington Foundry has adopted the electric 
are furnaces for the steel-melting requirements. 
Two turnaces, both having conductive hearths, 
have been installed. The older unit is an Electro- 
Metals plant, whilst the more recent installation is 
a Greaves-Etchells furnace. Both have a normal 
capacity rating of 3 tons. Those responsible are 
to be congratulated on having attained a hearth- 
life of 4,000 casts, without relining. When one 
recalls some of the disasters of fifteen vears ago, 


Fic. 3.—View 


The furnaces are fed with domestic scrap coming 
from the numerous shops of the Leyland organisa- 
tion. Taking this at its current market value, 
and electricity at 0.68d. per unit (the actual works 
cost), steel can be poured into the ladle at a cost 
of £6 10s. per ton. Naturally, to maintain this 
figure the furnaces must be kept in continuous 
operation from Monday morning until Saturday 
noon. Standardised bogies of 1.5 cub. yards 
capacity serve to bring the scrap to the furnace 
floor, where they are picked up and tipped by 
crane. These bogies also supply sand to the 
moulders; they are picked up by the crane and 
tipped on to the casting floor, 

For hoth the iron and steel sections the jar-ram 


Core-MAKING DEPARTMENT. 
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turnover machine finds much favour with the 
management, and many machines of this type 
are available. For some of the lighter work, how- 
ever, the hand-filled stripping machines are 


utilised. 
Core-Making Department. 


The cores turned out by the Farington Foundry 
have been widely admired in foundry circles. The 
output is in the neighbourhood of 45,000 per week. 
As 1s well known, the foundry is situated near to 
the famous Southport wind-blown dune = sand 
deposits. Furthermore, the metallurgical staff has 
devoted exceptional energy in providing itself with 
a series of core oils starting from a_ lin- 
sed base. These factors, associated with 
closely controlled temperature and atmosphere 
conditions during baking, have combined to 
institute « security for the regular produc- 
tion of cores of the highest grade. The core 
shop is housed in an annexe. The sand is passed 
through a rotary dryer which was designed and 
built at the works. This consists of a cylindrical 
chamber 6 ft. long by 2 ft. 6 in. wide, mounted 
on a hollow shaft and inclined slightly out of the 
horizontal The shaft, which is carried on roller 
bearings, is furnished with a series of slots where 
it passes within the chamber, and is open at its 
outer end to receive the blast from a_ coke-fired 
muffle furnace. The ability of sand to flow very 
easily when quite dry is utilised in the system, 


Fig. 5.—Evectric Furnace Tarrinc Position 
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Fic. 4.—View 1x Hanp-MovuLpING SECTION or SteeEL Founpry. 


Fic. 6.—View IN Sanp-Biast Suor. 


and from the dryer the sand falls to the boot of a 
bucket elevator delivering into'a hopper. From 
this hopper the sand is delivered over a screen, 
which removes any coarse or foreign material. 
From here it enters into the delivery main, 
through which it is conveyed by air pressure along 
a pipe line 280 ft. long to a 20-ton storage tank, 
provided with a cyclone separator situated just 
above the oil-sand mixing plant. The fan, pro- 
viding the air pressure, works at 14-in, w.g., and 
is driven by a 20-h.p. motor. 

This is definitely an innovation in British 
foundry practice. It has now been’ working 
several months, and surprisingly little wear on 
the pipe line is being experienced. Whilst the sand 
is too hot to touch when it enters the conveyor, 
yet at the discharge end it is perfectly cool. The 
cores are dried at 500 deg. Fah., the cycle occupy- 
ing 14 hours. 

A unique system is in vogue on the steel foundry 
floor. On alternate months the moulders are sup- 
plied with a British synthetic sand, followed by a 
natural Belgian sand. It certainly makes for 
adaptability amongst the skilled workers. 

The aim of the Farington Foundry is to pro- 
dluce sound iron castings from metal of the highest 
wearing qualities suitable for internal-combustion 
engine work, and hence much experimental work 
and systematic research is continuously in pro- 
An important unit for this work is an ex- 
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perimental cupola of l-ton capacity installed in 
the millwright’s shop. This is fan-driven at 6 ozs. 
w.g., but, being of an experimental character, 
this figure can he boosted up to predetermined 
pressures, 


Fettling Shop. 


The fettling shop occupies the third hay in the 
foundry, and is spanned by three overhead cranes 


FOUNDRY TRADE JOURNAL. 


Engineers’ Joint Meeting in 
Nottingham. 


A joint meeting was held at the Victoria Station 
Hotel, Nottingham, recently, between the Notting- 
ham and Derby Societies of Engineers. Mr. A. S. F. 
Ackerman, the principal speaker, took as his subject. 
Engineering Fallacies.”’ 


Fig. 8.—View IN THE DespatcH DEPARTMENT. 


of 5-, 3- and 2-tons capacity. A modern oxy- 
acetylene plant is available for cutting off the 
runners and risers of the steel castings. It is 
standard practice to anneal all steel castings, and 
for this purpose 2-ton furnaces have been 
installed. For the final cleaning of both iron and 
steel castings, a battery of six sand-blast chambers 
has been installed. A notable feature is that a 
rotary table can he added when it is thought to be 
desirable. 

No better testimonial to the general efficiency 
of the steel section of the foundry can be given 
than to state that 60 per cent, of the metal poured 
into the ladle is recovered as saleable castings. 
Thus the 40 per cent. loss has to include the 
heavy runners and risers essential to rational pro- 
duction, defectives from every source, spills, 
fettling and losses in the sand. 


Industrial Thermometers. 


A Paper on measuring-instruments was read by 
Mr. Sydney H. Hawkins at the third meeting of 
the session of the Glasgow and West of Scotland 
Association of Foreman Engineers and Draughts- 
men on Saturday in the Engineers’ Institute, 
Glasgow. Mr. Hawkins dealt mainly with various 
instruments employed industrially for determining 
degrees of temperature. Industrially, he said, 
they were not often concerned with abnormally low 
temperatures, and for the range between 0 degrees 
and 1,000 deg. Fah. glass thermometers were being 
employed with a fair measure of success. At 675 
deg. Fah. mercury boiled under atmospheric pres- 
sure; therefore, the boiling point must be sup- 
pressed by filling the vacant part of the tube with 
an inert gas under pressure, nitrogen being most 
frequently used. 

A more useful thermometer for a similar range 
of temperature might be constructed of steel. It 
had the advantage over the glass instrument of 
being very robust, and, in addition, was more 
easily read as the slender mercury column was re- 
placed by a mechanical pointer moving over a 
boldly-marked scale. Dealing with some electrical 
thermometers, Mr. Hawkins described the con- 


struction of some typical examples, and showed a 
large number of lantern slides to illustrate his 
reniarks. 


He dealt with the uses and misuses of the technical 
terms ‘stress’ and strain,” and demonstrated 
that the terms ‘‘ force,’ power’? and energy ”’ 
were synonymous, and that mass and weight were the 
same. He also proved that the percentage accuracy 
of the result of a calculation was considerably greater 
than those of the observed or given data upon which 
ihe calculation was based; that a piece of iron or a 
foundered steamship would float in a great depth of 
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Re-heating Steel Ingots. 


At a joint meeting of the Institution of Auto- 
mobile Engineers (Graduates’ Branch), held 
recently at Derby, Mr. J. H. D10KEN8ON 
read a Paper on ‘‘ Changes Produced on Reheat- 
ing Steel Ingots,’’ in the course of which he 
dealt with the changes which are produced in 
an ingot as it is first reheated to the forging tem- 
perature and then worked under press, hammer 
or rolls. The speaker described how certain 
features of ingot structure, notably the primary 
crystallisation, are broken down by reheating and 
working, and showed that others, such as the 
distributed non-metallic matter, various forms of 
segregation, such as ‘‘ ghosts,’’ and the dendritic 
outline of the original primary crystallites remain, 
of course, in distorted forms, to affect the me- 
chanical properties of a finished forging, or even 
of a bar. Continuing, the speaker went on to 
show the advantages of heat-treatment in improv- 
ing the physical properties of a forged or rolled 
part in order to meet particular working con- 
ditions. 

After a review of the mechanical properties 
of steel in regard to resisting various types of 
failure in service, notably the limiting-fatigue 
range, the elastic limit, ductility as shown by the 
behaviour of a tensile- or bend-test piece, and 
toughness as measured by the notched impact 
test, the speaker went on to show how that, in 
any given steel, the best combination of the 
desirable physical properties could be attained 
by securing the finest possible association of the 
two essential constituents of any heat-treated 
steel, the hard cementite and the softer ferrite. 
He indicated that with plain carbon steels it is 
impossible, even with the most drastic quench- 
ing, to get this desired close association of the 
two essential constituents throughout any byt 
small pieces of steel, and went on to explain the 
effect of nickel, chromium and other elements in 
restraining the separation of carbide during oil- 
quenching, or even cooling in air, thus makin 
possible the production of large masses of stee 
having a high combination of the desired physical 
properties throughout the mass. 


9. SHowine Part 


water; that the horse-power of a pumping engine in a 
deep mine, pumping water out of it, was appreciably 
less when there was a leak near the pump from the 
delivery pipe; that watches lose time im summer, 
chiefly because the balance-wheels expand, and that 
the theory of relativity had a profound influence on 
physics. 

Many questions were asked which the speaker 
answered, and, at the close Mr. C. J. Hofton, who 
presided, said that members were deeply indebted to 
Mr. Ackerman for his interesting address. 


A SUCCESSFUL whist drive and dance was held in 


Derby, on Saturday, under the auspices of the brass 
section of the L.M.S. 


Founpry. 


or CYLINDER 


The author concluded with a description of a 
few selected tempering graphs and mass graphs 
to show how the effect of heat-treatment on 
various sized bars of any selected alloy steel could 
be worked out into data for guidance in practical 
heat-treatment. 


Messrs. Dorman, Lone & Company, 
Middlesbrough, have secured the order for the London 
County Council’s tram-rail requirements in the coming 
financial year. Their tender was £55,381. The con- 
tract for conductor rails has gone to the Frodingham 
Iron and Stee] Company, of Scunthorpe, who quoted 
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Institute of British Foundrymen. 


SCOTTISH BRANCH ANNUAL DINNER. 


The annual dinner of the Scottish Branch of the 
Institute of British Foundrymen was held in the 
Grosvenor Restaurant, Glasgow, on December 8. 
Mr. J. Longden, Branch-President, was in the 
chair, supported by a number of guests, including 
Baillie Park, Senior Magistrate of Glasgow; 
Engineer-Commander Sidgwick, R.N. (represent- 
ing the Engineer-in-Chiet of the Navy); Baillie 
Captain H. J. Kennard, R.N., Ealkirk; Professor 
A. L. Mellanby, D.Sc.; Mr. S. H. Russell (Presi- 
dent of the Institute); Dr. Andrew McCance; Mr. 
James Richardson, B.Se. (President, Institution of 
Mechanical Engineers, Glasgow Section); Mr. J. 
Jefferson, A.R.S.M.; Mr. James Smith; Mr. H. 
Winterton (President of the Foundry Trades’ 
Equipment and Supplies Association); and Mr, T. 
Makemson, General Secretary. 

The loyal toast having been submitted by the 
chairman and duly honoured, Batttin Cart. H. J. 
Kexxarp proposed ‘* The Corporation and City of 
Glasgow,”’ and said that, as a representative of 
a neighbouring. town, he felt it a great honour to 
be privileged to propose prosperity to Glasgow, a 
city which depended for its prosperity on overseas 
trade to a very large extent. Glasgow was the 
nerve centre of industrial Scotland, and he 
thought that the magnificent trade exhibitions 
which were staged from time to time in Kelvin 
Hall were bound to assist the Scottish industries 
as a whole. Glasgow had recently been consider- 
ing industrial matters, as evidenced by the pub- 
lication of a brochure entitled “ Glasgow Indus- 
trially Considered.’’ He thought that this was a 
step in the right direction, and a worthy attempt 
to place before the public the claims of the city 
as a suitable centre for new industries. It was, 
however, necessary to pass from words to deeds, 
and provide cheap power, water and transport to 
enable industry to flourish. All the great ships 
which had been built on the Clyde could not have 
been produced without the aid of the founders 
and the wise guidance of the trade association. 
He had therefore great pleasure in proposing the 
success and prosperity of the City of Glasgow, 
coupled with the name of Baillie Park, the Senior 
Baillie. 

Pipe Contracts for France. 

Bautie T. S. Park, in replying, said that he 
was much obliged to Capt, Kennard for the 
manner in which he had proposed the City and 
Corporation of Glasgow. The members of the 
Corporation had many and varied interests, and 
at times it was no easy matter to keep in touch 
with everything. Recently there had been a lot 
of discussion about orders for pipes, and he could 
not understand the logic of certain parties who 
desired to give orders to a French firm. If the 
Corporation was simply a trading department, he 
would say by all means buy at the lowest price, 
but the Corporation was also a rating department, 
and they had to consider local industries and do 
what they could to reduce unemployment. Tt was 
well known that in France lower wages were paid 
than at home, and consequently the French firm 
would make more money out of the order even at 
the lower price quoted. Recently they had received 
offers of the same goods from a firm in Yorkshire 
at about the same figure, but he was unable to 
argue in the same way in that case for the 
Corporation members were trustees of the rates, 
and had to buy in the best market. It appeared 
as though these orders would go to Yorkshire in 
future, but he would see that thev did not go 
to France. } 

Baillie Park, in referring to the Government’s 
proposals regarding local government changes, 
said that the Corporation were against the change, 
but the Bill looked like going through, and they 
would have to make the best of it, and he sincerely 
hoped that the Government's expectations would 
be realised, especially as regards the henefit to the 
iron and steel industries. The amalgamation of 
the parish council and municipality would, he 
thought, mean a great increase in the work of 
the councillors, and he wondered if it would he 


possible to get through with it. The town clerk 
had said that, by proper organisation, they could, 
but, personally, he doubted it. The great trouble 
at the present time is the apathy and indifference 
of the people at election times. He wondered how 
many of them present ever sat down and discussed 
municipal matters seriously. The Corporation 
Was at present fairly well managed, but Glasgow 
could be governed much better than it is, if the 
business community would take a more serious 
interest in municipal affairs. 
The Navy and the Foundry. 

ENGINcER-COMMANDER SipGwick, R.N., in pro- 
posing the toast of ‘“ The Institute of British 
Foundrymen,’’? said he appreciated the great 
honour conferred upon him in being permitted 
to propose this toast. He understood that the 
proposer of such a toast invariably gives a detailed 
account of the activities and history of the Insti- 
tute, but he did not propose to do anything of the 
kind. He was glad to tbe there because of the 
very intimate connection between the Institute 
of British Foundrymen and the Navy. <A ship is 
a mass of castings, and it is the duty of the 
Admiralty and the foundrymen to safeguard the 
Navy. If the Navy and the ships cease to func- 
tion, think of what the result to the nation would 
be. The Navy and the nation therefore owe to 
the Institute of British Foundrymen a debt of 
gratitude very difficult to repay. He hoped that 
the connection between them would continue to 
grow and grow, and expressed the desire to end on 
that note and wish them every success. He pro- 
posed the toast of the Institute of British Foundry- 
men, coupled with the name of Mr. 8, H. Russell, 
the President. 

Mr. S. H. Rvssett replying, said that he 
thanked them all for the welcome he had received 
on the oceasion of his first official visit. Many 
of the leading foundryvmen had come from Scot- 
land; for instance, Mr. Robert Buchanan, the 
first president, and no happier way of perpetuat- 
ing his memory could have been designed than 
the institution of medals for competition among 
the junior members. Then there was Mr. Mayer, 
a president of the Institute, who was the first 
to convince him that hard spots in a casting were 
not caused by a file in the cupola. The Scottish 
Branch has contributed in many ways to the suc- 
cess of the 1.B.F. Mr. Cameron and Professor 
Campion have also done wonderful work for the 
Institute. The Scottish Branch has introduced 
another unique feature in the symposium on steel 
castings which must result in great benefit to 
both sides. He had not read the report of the 
meetings, but was looking forward to doing so 
in the immediate future. Commander Sidgwick 
had told them he was sent to curse, but he con- 
sidered that even that was a blessing, as it was 
the first time the Institute had been officially 
noticed. He wanted to assure Commander Sidg- 
wick that the foundryman would meet the speci- 
fication. That is, what the Institute stands for— 
the founding of all metals, the imparting of know- 
ledge and the improvement of the craft, by the 
reading and, discussion of papers and works visits. 
Probably the latter the more valuable, as a fore- 
man is inclined to think that his own is the best, 
if not the only, way of doing a job, and visiting 
other works broadened his views. It was amazing 
when one thinks of the amount of technical pro- 
gress made in recent times in our own country, 
some borrowed from America—mass_ production 
methods-and some from the Continent—methods 
of improving metal. What will Britain’s contri- 
bution be? He thought that it would most likely 
come from Scotland. Britain was too slow, and 
allows others to take credit and claim advantages 
from its own researches. The stage seems to have 
heen reached whea they must decide whether a 
hoy should be trained as a scientific moulder or 
the works to be managed by a highly-trained staff 
and laid out for mass production as in America. 
Standardisation and rationalisation of the trade 
means losing a lot of personality of the staff. 


JANUARY 3, 1926. 


Jobbing foundries are gradually changing in 
character. In the industry are a large number 
of highly-trained men as well as many scientifi- 
cally-trained men, and the aim must be to blend 
them together, so that each may share his know- 
ledge with the other. Professor Carpenter in a 
recent speech referred to this very subject, anid 
he would like to quote him: ‘* There was in 
industry to-day a knowledge not always articu- 
lately, not always scientifically, expressed, but 
which represented a totality of knowledge which 
no other country possessed. Therefore, the pro- 
blem of introducing the scientific man in such a 
Way as to give assistance to the industry was com- 
plicated by this existing body of knowledge not 
expressed in scientific language.’’ Mr. Russell 
claimed that the Institute is doing that work, that 
its members were a mixture of scientifically- 
trained men and scientists, and that the more 
they mix the greater will be the blending of prac- 
tical and scientific knowledge and its application 
to industry. 

Mr. H. Winterton, in proposing the toast of 
‘* Kindred Institutions and Research Associa- 
tions,’ said that he considered himself fortunate 
to be allowed to propose the toast in the presence 
of such distinguished representatives of the other 
institutes and associations. The members did 
appreciate the interest that was shown in the 
Institute. It was a matter of regret that Dr. 
Pullin had had to return to Woolwich that morn- 
ing and so forego the pleasure of coupling his 
name with the toast. There were present, how- 
ever, Mr. Richardson and Professor Mellanby, 
and other representatives of Institutions which 
Glasgow was fortunate to number in this district. 
He did not propose to set himself up as a second 
Balaam to curse, but wished to bless those Asso- 
ciations, and hoped that the good fellowship would 
continue between them. The Scottish Branch in- 
stituted this good fellowship, and this year had 
seen the successful steel symposium; previously 
they had a Diesel castings symposium, from which 
all benefited very considerably. He called on Them 
to drink to the prosperity of Kindred Institu- 
tions coupled with the name of Mr. James 
Richardson, 

Mr. Jas. Ricnarpson, in reply, said that he 
regretted that Dr, Pullin had been unable to be 
present. Had he preceded him, his task would 
have been lightened. He would like to ask Com- 
mander Sidgwick to convey to Dr. Pullin their 
regrets that he could not be with them. It would 
have been only proper that Dr. Pullin should 
have spoken first, as Glasgow cannot claim to have 
a research institute capable of pursuing researches 
of the nature of which Dr. Pullin has given so 
remarkable examples. It should be remembered 
that the cost of Dr. Pullin’s work came from the 
rates, but good value was obtained. In this 
particular branch Britain held the supreme _posi- 
tion, and it was something to congratulate them- 
selves about that Dr. Pullin gave the result of 
that research to their Institute. Thanks were 
due to Commander Sidgwick for putting before 
them the official policy of the Admiralty in regard 
to steel castings, and he asked the commander to 
convey their thanks to the Admiralty for _per- 
mitting him. He felt confident that with mutual 
co-operation the demands formulated would be 
met. The civic representative had mentioned the 
apathy of the electors; now he thought that his 
listeners could take that remark to themselves. 
Glasgow had as fine technical institutions as any 
city in the world—no city had such well managed 
institutes but were they satisfied with the attend- 
ances? No, and the reason is apathy. Efforts 
to bring young men to the meetings must he 
made. The president referred to inventions being 
exploited by foreign countries—there again the 
reason is apathy. The president had also referred 
to the training of the boys and young men—how 
better could they gain knowledge than by attend- 
ing the meetings of the Institute? He thanked 
the Institute for their co-operation and expressed 
the hope that the joint metings with the Tnstitu- 
tion of Mechanical Engineers might hecome an 
annual event. 

Dr. AnpREW McCance, in proposing the Scot- 
tish Branch, said he would like to borrow from 
Mr. Richardson’s remarks about the attendances 
at technical meetings. Quite recently he was 

(Continued on page 15.) 
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FOUNDRY TRADE JOURNAL. 


Iron and Steel in India. 


Mr. Tuomas M. (British Senior 
Trade Commissioner in India and Ceylon), in the 
course of his Report on the Conditions and Pro- 
spects of British Trade in India (1927-28), when 
dealing with iron and steel, remarks that perhaps 
the most hopeful feature of the year has been 
the heavy advance in the total quantity of iron 
and steel imported into India from 845,000 tons 
in the fiseal vear 1926-27 to 1,197,261 tons in 
the year under review. While it is true that the 
previous year included the coal stoppage in the 
United Kingdom, and consequently local stocks 
of imported material had run very low, the re- 
covery in the import trade, coinciding as it did 
with a record production of 363,195 tons of 
finished steel from the Tata Iron & Steel Works, 
shows that the Indian consumption of steel is 
capable of very great expansion. In the opinion 
of those competent to judge, this extension in the 
demand for steel of all kinds will absorb not only 
the rapidly increasing production of the Tata 
Steel Works, but will also result in a steadily 
increasing demand for imported steel, in which 
British steel masters should be able to improve 
their position. 

Tata Iron and Steel Works. 

Mr. Ainscough is indebted to the Tata Iron 
& Steel Company, Limited, for the following state- 
ment of the production at Jamshedpur, together 
with notes on the development of the plant dur- 
ing the year ended March 31, 1928:— 

The number of furnaces in existence on March 
31, 1928, was 5; pig-iron production amounted 
to 644,296 tons, of which 575,204 tons were used 
in the works. Ferro-manganese produced for 
works’ use was 7,664 tons. 

The number of furnaces and converters on 
March 31 last was 3 Bessemer converters, acid, 
and 9 open-hearth furnaces. 

A Bessemer converter, acid, was built during 
the year 1927-28, and one open-hearth furnace 
was in course of erection. 

The Company’s production of open-hearth basic 
ingots was 251,618 tons and of duplex basic ingots 
347,947 tons. 

The following number of rolling mills were in 
existence on March 31 last:—Cogging mills, 2; 
rail mills, 2; plate mills, 1; section, bar and 
merchant mills, 4; sheet mills, 9. 

The following statement shows the Company’s 
output during the year under review :— 


Tons. 
Blooming-mill output 511,026 
bars and sleeper | trom | 19 
Tinplate bars and flat 7 
bars from sheet-bar | 
and billet mills ... 64,688 
Billets received from other works for 
re-rolling 22,318 
Rails 50 Ibs. and over 173,773 
Rails 30 Ibs. and under ... 2,949 
Fishplates 7,208 
Angles, channels and tees 33,461 
Rounds, squares, flats, octagons, tiebars 68,899 
Steel plates j-in. thick and over .. 25,921 
Sheets 2-in. and under, other than sheets 
for galvanising aoe 18,970 
Galvanised sheets 8,507 
363,195 


The Directors of the Company have, during the 
year, sanctioned a scheme for further extensions 
and completion of the plant. The programme, 
which is estimated to cost about Rs.3 crores 
(£2,250,000), and will take several years to com- 
plete, mainly consists of a third duplex tilting 
furnace, a fourth battery of coke ovens, a benzol 
recovery plant, improvements to the open-hearth 
furnaces, gas producers, enlargement of blast 
furnaces, four new turbo-blowers, new _ boiler 
plant, one 18,000-kw. generator, rolling stock, 


cranes, soaking pits, a hoop and strip mill, a 
roughing mill and various improvements all over 
the plant. This programme, when completed, is 
expected to increase the production to about 
900,000 tons of pig-iron and over 600,000 tons of 
finished steel. 


Calcutta Import Trade. 


The Committee of the Calcutta Import Trade 
Association, in their report for 1927, state that 
the new customs duties, which give a preference 
to British manufactured material, came into force 
on April 1. It resulted in users being able to 
purchase British standard specification material 
almost Rs.20 (30s.) per ton lower, and conse- 
quently imports have increased. British manu- 
facturers’ rates, which rose at the end of 1926 
after the settlement of the coal strike, have 
remained fairly steady all through the year at 
prices slightly higher than those ruling in 1926. 
Plate makers in particular were able to maintain 
prices, due to the recovery in the shipbuilding 
industry, which kept them with full order-books. 
Prices for Continental manufactured material 
steadily declined throughout the year, the differ- 
ence between prices at the beginning and end 
of the year, in some instances, being as much 
as £1 per ton. It should, however, be remem- 
hered that the Continent were able to increase 
their quotations considerably during the latter 
half of 1926 because of the stoppage in England. 
The galvanised corrugated sheet market has 
experienced an almost unprecedented bad time. 
The trouble commenced as early as July, when 
British makers’ prices dropped almost 7 per cent. 
immediately after the majority of importers and 
dealers had made their contracts for their total 
requirements for the year. Although this was a 
serious matter in itself, difficulties could have 
been overcome, had not the market considerably 
over-bought. Records show imports into Calcutta 
in 1927 to be 195,317 tons, which is undoubtedly 
a much higher tonnage than the market can con- 
sume, Imports in 1926 amounted to 179,343 tons, 
which figure was 45 per cent. higher than 1925 
and 100 per cent. higher than 1924. The result 
was that dealers could not take up their commit- 
ments and banks have carried a very large ton- 
nage. The drop in makers’ rates between the 
beginning and end of the year amounted to 16 per 


cent. 
Origin of Iron and Steel Imports. 
Table If shows the chief sources of supply of 
iron and steel of each country in the import 
trade. 


TasLe I.—Origin of Imports of Iron and Steel 


(1=1,000 tons). 

& 
1925-26 ....| 489 | 229] 45] 23| 29| 884 
1926-27 ....| 406 | 79 | 29] 41| 845 
1927-28 ....| 685 | 79|316| 48] 16] 53] 1,197 


The increased import of 280,000 tons of British 
steel was primarily due to the replenishment of 


TaBLeE II.—Countries of Origin of Imports, 1927-28. 


.|_ Total 
Description. U.K. U.S.A. |Belgium.|Germany Imports. 
Tons. Tons Tons. Tons. Tons. 
Steel bars (other 
than cast steel)| 23,015 e 110,600 | 14,263 | 181,075 
Beams, girders, 
Pillars and 
bridgework 63,274 121 58,809 3,072 | 144,368 
Nuts and bolts .. 3,796 248 3,483 1,353 10,265 
Hoops and strips | 15,178 18 10,397 4,391 33,011 
Nails, rivets, etc. 6,627 nt 4,757 1,518 18,562 
Cast pipes 6,433 15,672 
Galvanised sheets} 297,686 | 4,330 pa s 331,504 
Tin plates 4 17,420 | 7,393 24,949 
Plates not galv’d. 
or tinned --| 44,396 150 30,566 949 79,738 
Wrought tubes, 
--| 28,583] 1,230 7,086| 7,227 46,980 
Wire nails 32! * 6,671 2,266 13,433 
Wire rope 3,910 48 bd s 4,240 


* Not separately distinguished. 
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local stocks depleted owing to the British coal 
stoppage of 1926, and to the boom in the demand 
tor galvanised sheets, which represented last year 
43 per cent. of the total United Kingdom ship- 
ments of steel. The advantage accruing from the 
lower rate of import duty on British standard 
steel is considerable, and in many cases ensures 
the placement of orders for bridge work and 
structural sections with British works instead of 
on the Continent. It will be convenient to show 
the principal headings under which competition 
was encountered during the past year. 

Belgian competition is very keen in bars, plates 
and structural sections where British standard 
specification is not insisted on. Belgian and 
German steel dominates the bazaar trade, although 
Tata steel is strengthening its hold. American 
competition is not serious except in tinplates, and 
even in this item the relative British position is 
improved. Luxemburg shipped over 22,000 tons 
of steel bars, while Sweden and Norway supplied 
considerable quantities of nails, rivets and 
washers. 


Scottish Branch Annual Dinner. 


(Continued from 14.) 


talking to a friend about joining a certain insti- 
tute, but the friend said there were too many of 
these technical societies. He had wondered if 
there was any truth in that statement, but he 
thought not; at any rate one that could ill be 
spared was the Scottish Branch of the Institute. 
Its efforts in rationalising and improving the 
foundry industry greatly helped the engineering 
industry to attain what all were seeking, but few 
had yet found. 


Nowadays a business had to keep up to date or 
die. Remarkable changes take place in industrial 
processes rapidly, a laboratory experiment of to- 
day becomes commercial practice in a week or so. 
Commerce and trade tend to become more scien- 
tific. Probably one’s friends would not know 
what an atom was, but a young boy would at 
once say that an atom is what Sir Oliver Lodge 
talks about on the wireless. He was not frown- 
ing at the mixing of science and practice—on the 
contrary, he thought the more they were mixed 
the more they would enjoy life. There should be 
a judicious mixing of both among the members 
of the Scottish Branch which he had the honour 
to propose coupled with the name of the presi- 
dent, Mr, Longden. 


page 


The chairman, Mr. J. Lonepen, in replying, 
said few members had been privileged to hear the 
toast proposed in happier language and he was 
pleased that the Scottish Branch had been the 
recipient. Much had been said about the Branch 
—Mr. Russell had said how much the Institute 
owed to it and gave examples. He would like to 
mention that the Stubbs medal had been awarded 
to both Mr. Campion and Dr. Donaldson, and that 
two out of about five awards was a very credit- 
able percentage. The Branch covered a very wide 
area, and it was remarkable the attendances they 
had on Saturday afternoons, men coming from 


Edinburgh, Kilmarnock, etc. No branch was 
doing better work, and as the result of the recent 
joint meetings, Commander’ Sidgwick and 


engineers in general now knew that the metals 
possess certain natural physical properties which 
the founder had to overcome. This called for 
the fullest co-operation between all concerned. 
He wished to refer to the excellent work of the 
junior branch in stimulating the interest of the 
younger members. The Scottish Branch was 
doing all these things, not only on account of the 
profit tg themselves, but also because of the 
pleasure to be derived of doing a good job. Dur- 
ing the evening a programme of songs was carried 
through by Messrs. Andrew Hardie, Duncan 
Lamont and George Pirie, Mr. Rodney Winter- 
ton ably accompanying, and Mr. Tom Makemson, 
general secretary, proposed a vote of thanks to 
the artistes who had contributed so much to the 
enjoyment of the evening. The singing of “ Auld 
Lang Syne” and the National Anthem brought 
the function to an end. 
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FOUNDRY TRADE JOURNAL. 


The Non-Ferrous Metals in 1928. 


By a Special Correspondent. 


Copper. 

The two outstanding features of the copper 
market last year were the reduction in stocks and 
the steady rise in price, which, as far as electro- 
lytic is concerned, showed no reaction during the 
whole period. The position of the main selling 
organisation, Copper Exporters Incorporated, 
was greatly strengthened during the year, for sup- 
plies of ‘‘ free’? metal were very great, and the 
standard market, owing to ever-decreasing 
reserves of rough copper, immune from bear raids 
of any magnitude. That the position has been 
very one-sided is apparent, and 1928 closed with 
every indication that a “ seller’s market’’ had 
come to stay, at any rate, until a radical change 
oceurs in the present method of marketing the red 
metal. 

Last year opened with the price of electro in 
New York at 14 cents, but by the end ot October 
16 cents was reached and maintained without any 
signs of a setback except that early in December 
independents were slightly shading that price in 
their activity to secure business. In London the 
official Metal Exchange price of electro opened 
the year at £67 for wire bars, but by a series of 


advances this had advanced to £75 5s. by 
October 31, while best select was quoted at 
£73 5s. This price, however, under the influence 


of a sensational rise in standard copper, advanced 
to £74 a week before Christmas, while supplies 
were decidedly short even for the early months of 
the present year. 

As might be supposed, the standard market has 
fluctuated more widely than the others, for in 
spite of reduced stocks the fact that unrestricted 
trading is possible makes the quotation a truer 
reflection of all the passing phases in the copper 
situation. Two main influences have been at work 
in this market during the year, viz., the rise in 
electro values, which has found its natural reflec-- 
tion in a stronger tendency in standard, and the 
effect of withdrawals of rough copper in warehouse 
here, for sulphate manufacture. This aspect was 
very clearly emphasised during the week preced- 
ing Christmas, when fears of a scarcity of Chilean 
supplies brought keen bidding for English copper 
and forced up the cash price by £2. During that 
week the price of electrolytic in New York 
remained steady in spite of good buying by Conti- 
nental consumers, 

As is not unusual, the year 1928 opened with 
a burst of optimism, but it soon became evident 
that as far as Great Britain was concerned trading 
in copper was not to be very brisk. Quiet condi- 
tions here were, however, offset by activity in the 
United States and Germany, and, all things con- 
sidered, it was thought likely that 14 cents copper 
had come to stay, and that stabilisation would be 
effectual at that level. So strong became this 
feeling as the months went by, that consumers 
the world over came to regard the price of copper 
as unlikely to move as that of nickel, and in conse- 
quence they made no secret of the fact that their 
purchases were being limited to nearby material. 
The natural result of this policy was a drastic 
reduction of stocks in manufacturers’ hands, and 
since merchants had little or no holding of copper 
the margin of safety became greatly reduced. 

At the beginning of the year, stocks of refined 
copper in the U.S.A. totalled 95,000 short tons, and 

roduction was being maintained at « comfortable 
evel. No particular cause for alarm was evidenced 
during the first three months, but the publication 
of the April figures early in May showed that 
refined stocks had fallen to 73,000 short tons, while 
production was down by 6,000 short tons and 
export shipments up by 9,000 short tons. 


Before 
the end of the month successive rises in the 
exporters’ quotation brought this price up to 
£69 5s. c.i.f. 


An ever-growing consumption in 
America, coupled with restricted production, made 
further reductions in the stocks of refined copper 
inevitable, and by the end of October this ton- 
nage was brought 


September saw another strong buying movement 
developing which carried the price on _ to 
£71 12s. 6d. c.i.f., and during the following month 
a further rise was seen, which by early November 
resulted in a selling price of £75 5s. c.i.f. U.K. 
ports, or 16.25 cents Continental ports. 

Buying of copper became so insistent during 
October and November that copper exporters were 
compelled to issue a warning against buying in 
excess of normal requirements, a manifesto well 
timed, for the dangers of such a proceeding must 
be evident to all. Statistics for the months of 
October and November do not indicate anything 
excessive in takings outside America, but de- 
liveries to domestic consumers in the States 
reached the enormous total of 200,000 short tons 
in those two months, and it looks very much as 
if manufacturers there have been accumulating 
a much more ample stock of copper than they 
have held for a long time past. The end of 
November brought an increase of 6,000 tons in 
stocks of refined copper to 52,000 tons, and 
although at the time of writing the figures for 
December are not available, it almost seems as 
if the lean days are past and a gradual recovery 
to more normal conditions in sight. Europe's 
reserves both of refined and rough copper are very 
low, and in these days of rapid transport that is 
not a serious matter as long as shipments are 
made regularly and a sufficient stock is maintained 
at the refineries. 

An examination of the Board of Trade Returns 
reveals the fact that imports of copper into this 
country are up by about 20,000 long tons on las 
vear, and this must be accounted satisfactory, 
but it is highly probable that some part, at any 
rate, of this increase is accounted for by more 
ample reserves in the hands of manufacturers. 
In due course this will be revealed by the official 
figures published by the London Metal Exchange, 
but, of course, such details do not take any cog- 
nisance of scrap tonnage, which played its accus- 
tomed part last vear. A feature of the imports 
was the big increase in imports from Chile, to be 
accounted for by the greater tonnage of rough 
copper brought from that country to take the 
place of African supplies no longer available as 
bessemer. Australian electro has also increased 
to some extent, and there are hopes that a still 
greater improvement will be seen next year. Fine 
refined copper in the form of ingot bars from both 
Rhodesia and Chile has continued to figure promi- 
pently in the imports, but wire bars and high-con- 
ductivity black copper rods still hold pride of 
place just as the cable industry and electrical 
goods absorb the bulk of the copper arriving at 
these shores. 


Copper Scrap. 

On the whole scrap was less plentiful during 
1928 than in the preceding year, but demand was 
hardly so good, and it was only in December that 
the price of old metal began to show signs of 
creeping up closer to the electro quotation. There 
has not, of course, been a worldwide scramble for 
scrap as there has been for new metal, and while 
metal exchange Cuotations for virgin copper were 
soaring, the values of scrap appreciated to only 
a moderate extent. Shipbreaking has languished, 
and, as a result, there has been less old metal 
available for consumption, while the railway com- 
panies have offered very much less material than 
is customary with them. Copper wire from the 
G.P.O. Stores Department has been fairly plenti- 
ful, but towards the close of the year it was 
noticed that American shipments were falling off 
somewhat. This, coupled with an increase in buy- 
ing by American consumers, makes the outlook 
somewhat uncertain for this year, and lends colour 
to the belief that scrap copper will be relatively 
dearer than in 1928. 


Tin. 
The tin market during 1928 has once again 
lived up to its reputation for extremes, and 
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more or less wide in character. Speculation ha- 
always been present, and during the concluding 
months of the year the position has been domi- 


nated here by a group working for the 
stabilisation of prices at what is _ thought 
to be an economic level. Production 
been well maintained during both high-price 


and low-price periods, having exceeded 
year’s output considerably. Consumption, on the 
other hand, has also been excellent, and the 
prospects for the present year in that direction 
are quite bright. Tin futures are now being 
dealt in on the National Metal Exchange in New 
York, a start having been made there on Decen- 
ber 3 last. 

The vear opened with the cash price of standari| 
tin in London at £266, the warehouse stocks bein 
2,000 tons, which compared with 1,000 tons a 
month earlier, but by the end of January thie 
quotation was down to £250, shipments being on 
the heavy side and the demand in America not 
up to the high standard of 1927. The fall was 
continued during February, and by the middle 
of March cash had fallen to £224 10s. buyers, at 
which point, however, a recovery took place aid 
values firmed up to £241 early in April. This 
improvement was short lived, however, and a 
steady fall with minor fluctuations was seen 
throughout May and June, till early in July the 
market had fallen to £206, at which stage some 
recovery occurred, which carried the price up to 
£221 before the end of the month. This proved 
to be the bottom of the long fall, and values 
climbed steadily under concentrated support from 
a buying group till on December 3 cash standard 
tin touched £241 10s. buyers, the warehouse stocks 
in this country at November 30 standing at the 
huge total of 5,280 tons. At the time of writing 
this value has been reduced by £17, the market 
being under the influence of Christmas holidays. 

During the second half of 1928 American con- 
sumption of tin improved, and while demand from 
the Continent showed but little increase, activity 
in South Wales increased considerably. A decision 
was reached in July to suspend operations at the 
South Wales tinplate works for two weeks in each 
quarter, but, in spite of this, output has been well 
maintained during the last six months. The 
Board of Trade Returns show that during the first 
eleven months of last year the export tonnage of 
tinplates amounted to 498,137 tons, which com- 
pares with 439,997 tons for the same period in 
1927. Notable increases have been recorded in 
the figures for exports to Italy, China and Japan, 
while the item of ‘‘ Other Countries’ also shows 
a satisfactory rise. Of special interest was the 
arrangement concluded between American and 
South Wales tinplate makers last September in 
regard to foreign markets. Under the terms of 
this Welsh-American pact it was agreed that the 
United States should hold off the European 
market but should have a share of the trade with 
Japan. Contrary to so many trade agreements, 
no mention was made of price, and consumer- 
cannot therefore complain that they are being 
made the victims of ‘‘ group ”’ selling. 

Imports of both tin and tin ore are well up for 
1928 in comparison with 1927, figures up to Noveni- 
ber 30 showing the ore tonnage to be 72,779 tons 
against 59,906 in the preceding year. The com- 
parative figures of tin were 13,712 tons and 11,385 
tons. Our receipts of tin ore from South America 
were 54,973 tons for the first eleven months, an 
increase of 10,000 over the same period in 1927. 
while imports of tin from the Straits Settlement~ 
at 10,819 tons show a gain of 2,400 tons. During 
the summer of last year a big advance was given 
to the productive capacity of this country through 
the opening of an important smelter at Bootle, in 
Lancashire, at which Empire ores will be almost 
exclusively treated. Production in the Federated 
Malay States was well up last year on 1927 at 
56,649 tons for the first eleven months, compared 
with 47,203 tons; while imports for the same 
period were 29,379 tons against 27,503 tons. Ship- 
ments for the period January to November la-t 
year were 89,890 tons, compared with 73,610 tons 
in 1927. 


last 


Lead. 


The lead market has not presented any features 
of much interest in the past year, for price yaria- 


as low as 46,000 short tons. hardly a week has passed without fluctuations tions have not been great, and speculative activity 
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at a low ebb. The Australian shipping strike 
brought for a time fears of a scarcity, and a meet- 
ing of producers to discuss the possibility of con- 
trolling production was not without some effect on 
values, but, apart from these two points, there 
was little of special interest in the lead situation 
throughout the year. 

The year opened with the settlement price of 
lead at £22 10s. on the London market, but during 
the first two months of the year a steady fall was 
seen, and by the end of February the quotation 
was no better than £19 7s. 6d. This weakness in 
London was very largely due to drastic price- 
cutting in the United States, where over-produc- 
tion depressed values as far as 6 cents early in 
March. £19 7s. 6d. proved to be the bottom of 
the fall, and values picked up ‘by about a pound 
late in May, when a better tone became evident 
and the quotation crept up as high as €21 ls. 
before reacting again. August saw a_ better 
tendency, and the price kept around £22, until 
November brought a further drop of some 2s. 
Soft English lead has been quoted at from 25s. 
to 30s. over the settlement prices mentioned 
above. 

While the home demand for lead has kept up 
quite well, statistics show that consumption was 
not equal in 1928 to the high level reached in 
1927, when imports exceeded 280,000 tons. For 
the period January to November last year we 
received from abroad 238,512 tons of lead in pig 
and sheets compared with 264,008 for the same 
period in 1927. Some reduction is noticeable in 
Australia’s contribution, but the tonnage from 
Mexico was practically halved, while that from 
Spain was only about two-fifths of the previous 
year. Exports of lead in the form of pipe, sheet 
and pigs show, on the other hand, a considerable 
increase, although the comparison for English 
lead registers very ‘ittle difference, the greater 
tonnage being apparent in foreign metal, which 
for eleven months to November amounted to 16,403 
tons against 6.965 tons for the same period in 
1927. 

The low price ruling throughout last vear was 
naturally very discouraging to production, but it 
is satisfactory to reflect that a movement was set 
afoot for greater cohesion among lead-mining in- 
terests in this country, and that in spite of the 
closing down of one of Derbyshire’s oldest proper- 
ties an important district in Flintshire is to be 
worked to its fullest capacity 


Spelter. 

It was only right at the end of last year that 
spelter showed any real signs of getting out ot 
the rut, and even then the absence of any really 
definite news about the functioning of the new 
zine cartel, embracing, as it does, all the principal 
districts of the world, caused the market to react 
Earlier in the vear the European makers had put 
their heads together without much result as far 
as price was concerned, and it remains to be seen 
whether the more all-embracing arrangement will 
have its effect on the markets of Europe and 
America. 

The year opened with the price in London about 
£26, but by early March values had given way 
and were below £25, and with minor fluctuations 
this figure was maintained till May brought the 
formation of the European Zine Cartel, and the 
price firmed up to £26. This, however, was not 
maintained, and by August values had dropped 
down to £24 7s. 6d., while October and November 
saw the price even below £24. Towards the end of 
November news of negotiations between producers 
in Europe and America began to put some strength 
into the situation, and the month closed with the 
three months’ price at £26 12s. 6d. Still higher 
prices were seen during December, and although 
the quotation drooped before Christmas, 
£26 18s. 9d. was touched about half-way through 
the month. Fluctuations in spelter, therefore, 
throughout the vear have not been great, and the 
year ends with the market very little higher than 
at the beginning. 

With regard to the functioning of the World 
Zine Cartel it is apparently decided that produc- 
tion shall be curtailed as long as the price is below 
£27, and that for a lead-off this reduction of out- 
put shall amount to 7 per cent. during the first 
quarter of 1929. Such an arrangement is excel- 
lent in theory but difficult in practice, though there 
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is no reason to suppose that producers will not 
attempt loyally to obey the instruction. Canada’s 
position appears to be a little difficult, for she has 
a big output.of high-grade zine, which is sold on 
the basis of average contracts to many large brass- 
works in Europe. Any cutting down of supplies 
from Canada would, no doubt, make it easier for 
other countries, and in this connection it is in- 
teresting to note that a first-class brand of electro- 
Ivtic spelter from Rhodesia made its appearance on 
our market last vear. 

High-grade spelter continued last vear to occupy 
an important position in the zine situation, for 
its use is still extending both in America and 
Europe. On the whole supplies have been well 
maintained and the premium has ruled at about 
£2 over G.O.B. brands, although on one or two 
occasions temporary shortages have occurred and 
enabled dealers with metal in stock to realise 
rather more than this. Australian shipments have 
been somewhat erratic owing to labour troubles 
at the ports, but as mentioned above Rhodesia has 
come to the rescue and made up the difference. 
Imports of electrolytic spelter from U.S.A. have 
not been heavy. 

Total imports of all qualities for the first 11 
months of 1928 show little change on the previous 
year, the comparative figures being 125,473 tons 
and 131,685 tons, while exports during 
periods of crude and manufactured spelter 
amounted to about 7,000 tons. Details of the gal- 
vanised sheet export tonnage reveals the fact that 
the galvanising trade has had a poor run during 
1928, for the comparative figures for eleven months 
are 664,524 tons against 720,859 in 1927. British 
India, and particularly Australia, were the two 
countries where the falling away is most pro- 
nounced, the tonnage to the former being down by 
20,000 tons and the latter by 51.000 tons. 


these 


Falkirk Foundry Workers’ Long 


Holiday. 


The men engaged in the iron foundries of Fal- 
kirk and district are to have an extended New 
Year holiday, due to the prevailing depression 
in the light-castings industry. A few works closed 
down on December 27, but the majority closed on 
December 28. In practically every case the 
resumption has been fixed for Monday, January 7, 
so that instead of the normal two-day holiday the 
workers will be off for more than a week, and in 
one case a full’ fortnight’s holiday has been 
declared. The outlook for the industry is at the 
moment not very promising, but the hope prevails 
that in the New Year an improvement may be 
shown. 


. 
1.B.F.—Scottish Junior Section. 

A meeting of the Scottish Branch Junior Section 
was held in the Roval Technical College, Glasgow, 
on December 13, Mr. J. S. McArthur presiding. 
A Paper was read on ‘‘ Cupola Practice,”’ by Mr. 
Angus C. Miller, of the Fullwood Foundry Com- 
pany, Motherwell. An account was given of very 
economical and successful melting practice, which 
showed a coke consumption comparable with what 
is claimed for the best Poumay results. The 
author also made reference to a system of hot-blast 
melting which is shortly to be adopted. At the 
close a brisk discussion ensued, and many ques- 
tions were asked and answered by the author, who 
was cordially thanked for his instructive and 
interesting Paper. 


Scottish Blast Furnaces. 


The Associated Blacksmiths and Smithy Workers’ 
Society, referring to Clyde industries, states that 
out of 90 blast furnaces in Scotland there are 
only 20 in blast. Employment in iron and steel 
works continued very bad, although slightlv better 
than it was last quarter. This applies to the engi- 
neering industry, which shows a slight improve- 
ment. It is estimated that 30 per cent. of the 
Scottish iron and steel workers are unemployed. 
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Charitable Contributions. 


The following contributions to infirmaries and 
other benevolent institutions in the Glasgow and 


West of Scotland area have just been 
announced ; — 
«a 
The employees of Messrs. William 
Martin & Son, Dundyvan Iron 
Works, Coatbridge ... 121 0 0 


Employees of Messrs. Archd, Baird & 
Sons, Limited, Hamilton ... 8 
Workers of Greenock Dockyard Com- 
pany, Limited . 387015 0 


Employees staff, Cameron & 
Roberton, Southbank Foundry, 
Kirkintilloch ‘ 289 0 0 


Employees Allan Whyte & Company, 
Limited, Clyde Wire Rope Works, 


Rutherglen a soo @ 
Employees Lobnitz & Company, 

Renfrew 228 2 0 
Employees North British Loco. Com- 

pany, Hydepark Works ... 
Employees North British Loco. Com- 

Employees Messrs. William Denny & 

Brothers, Dumbarton... . 1 9 0 
Employees Scottish Tube Company, 

Limited, Union Works, Coat- 

bridge ... . 600 5 9 
Emplovees John G. Kincaid & Com- 

Kmplovees Coltness Jron Company, 


Limited, Newmains 


.. 3,691 0 0 
Emplovees Smith & McLean, Limited, 


Glasgow and Gartcosh — ... . 646 0 0 
Emplovees Shaw (Glasgow), Limited, 

Maryhill Tron Works, Glasgow ... 268 0 6 
Employees Pather [ron and Steel Com- 

pany, Limited, Wishaw ... 150 0 40 


Employees Harland & Wolff, Limited, 
Govan Shipyard —... 


635 0 0 
Employees Harland & Wolff, Limited, 


Clyde Foundry, Glasgow... en. & @ 
Employees Harland & Wolff, Limited, 

Finnieston Works, Glasgow .. 3830 0 0 
Employees Harland & Wolff, Limited, 

Scotstoun Works, Glasgow 7014 9 
Employees W. Baird & Sons, Limited, 

Temple tron Works, Glasgow ... 440 6 
Employees John Brown & Company, 

Emplovees Springfield Steel Company, 

Employees David Rowan & Company, 

Limited, Glasgow ... 415 0 
Kmployees Etna Iron & Steel Com- 

pany, Limited, Motherwell 103 «0 


Emplovees Scottish Tron & Steel Com- 
pany, Limited, have contributed 
during 1928 to various benevolent 


institutions 715 13 11 


Clyde Launches. 


Five vessels were launched from Clyde yards 
hetween December 10 and December 13. Messrs. 
William Beardmore & Company,  Dalmuir. 
launched H.M.S. submarine ‘‘ Olympus,’”’ the first 
of two of the O class which they have under. con- 
struction. The Fairfield Shipbuilding & Engineer- 
ing Company, Ltd., launched H.M.S. ‘ Norfolk,”’ 
a light cruiser of the ordinary London class. The 
“ Norfolk’? will have geared turbines as main 
propelling machinery, and for cruising purposes 
Diesel engines. Messrs. Lithgows, Limited, Port 
Glasgow, launched the cargo steamer ‘ Olive- 


grove ”’ of 7,500 tons carrying capacity for Messrs. 
David Alexander & Sons, Glasgow. Messrs. 


Harland & Wolff, Limited, Govan, launched the 
s.s. ‘ Bhutan,”’ a single screw steamship for the 
Hain Steamship Company, Limited. Messrs. 


Denny & Brothers, Dumbarton, launched the twin 
screw steamer ‘‘ Canterbury,”’ built for the Dover- 
Calais service of the Southern Railway Company. 
The main propelling machinery will consist of two 
sets of geared turbines supplied with steam from 
four Babcock boilers burning oil. 
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BLACKING, 
PLUMBAGO, 
CORE GUM, 
WHITE DUST, 
COAL DUST. 


ESTABLISHED 1863. 


A 


% 


Telephone : 
21 PENISTONE. 


Telegrams : 
** DURRANS, PENISTONE.”’ 
Manufacturers of 


FOUNDRY EQUIPMENTS 


LADLES, GANISTER, 

FIRE BRICKS, LOAM AND 

STONE FLUX, SAND MILLS, 
CASTING CLEANERS, | STUDS, 

PIPE NAILS, CHAPLETS, | 
SPRIQGS, BRUSHES, 

WIRE BRUSHES, CORE ROPES, 
BELLOWS, BUCKETS, 

CUPOLAS, SPADES, Etc. 


Write for Illustrated Catalogue on 
Blacking and Foundry Requisites, 
also for our latest Price List. 
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DUST REMOVAL & COLLECTION 


Dust is Caught 
at the point of 
Generation by 


DUST REMOVAL PLANTS 
Other important features are. Correctly 
proportioned ductwork that keeps down the 
friction losses. 


An efficient and reliable Fan capable of dealing with 
dust of every description without risk of choking. 


Collectors that have a low resistance and are capable of trapping 
a very high proportion of every kind of air-borne dust. 


Davidson & Co., Ltd., Sirocco Engineering Works, Belfast 


LONDON, MANCHESTER, CARDIFF, BIRMINGHAM, GLASGOW, NEWCASTLE, BRISTOL. 
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Trade Talk. 


J. A. EmMMison, an ivon-worker, was injured whilst 
working at the Battersby Ironworks, on Friday. 

Apvices FRoM MonTREAL state that the Dominion 
Bridge Company, Limited, has purchased the Riverside 
Iron Works, Calgary, for about $500,000. 

Ir 1s REPORTED from Berlin that the American Steel 
Export Association has established an office in Ham- 
burg to handle sales throughout Germany, 

An exhibition has been organised by the British 
Electrical Development Association, Incorporated, for 
the demonstration of industrial electric heating ap- 

atus. It is to be held from January 7 to 12, at 
Belle Vue, Longsight. Manchester. 

Messrs. JoHN I. THornycrorr & Company, 
Limirep, Southampton, have booked orders for two 
torpedo-boat destroyers for the Canadian Government, 
two tugs for the Thames Lighterage Company, and a 
steel twin-screw motor yacht for a Spanish owner. 

THe Bap state of the high-quality steel market in 
Germany is said to be responsible for the proposal of 
the Deutsche Edelstahlwerke Company to close down 
a large section of their plant at Bochum and to distri- 
bute its production among other works owned by them. 

DvuRING THE THREE months September to November, 
1928, the Tshiaturi Manganese Trust exported 50,288 
tons of manganese ore, of which 36,346 tons went to 
the United States, 3,909 tons to Germany, 7,230 tons 
to Italy, 1,200 tons to France, 1,503 tons to Great 
Britain, and the small balance to other countries. 


Tue DersysHire CARRIAGE AND Wacon Company, 
Lraitep, of New Whittington, Chesterfield, have 
acquired a controlling interest in Stanley Bell 


(Wagons), Limited, Stockport. Mr. Geo. Mather has 
been appointed managing director of the latter com- 
pany. Mr. Stanley Bell and Mr. H. Tivey retain 
their seats on the ee and have been elected direc- 
tors of the Derbyshire Carriage and Wagon Company, 
Limited. 

Tae Steet Corporation and _ the 
Universal Mill Company have filed a suit against the 
United States Steel Corporation in the Federal Court 
of Newark, New Jersey. The plaintiffs allege the 
infringement during the past six years of five patents 
in the manufacture of steel beams and girders to the 
value of $250,000,000 (£50,000,000). Besides demand- 
ing damages, they are asking for an injunction to 
restrain the Corporation from using their alleged 
patented methods of manufacture. 

THE SIXTH ANNUAL COMMEMORATION DINNER of the 
Whitworth Society was held at the Holborn 
Restaurant, London, on Friday last, with the Presi- 
dent (Mr. F. H. Livens) in the chair. Mr. W. H. 
Fowler (Manchester) was elected President for 1929, 
and wil] take office at the summer meeting to be held 
in Manchester next July, during the meeting of the 
Institution of Mechanical Engineers. It was decided 
that the date for holding the annual commemoration 
dinner should be altered, and the next dinner will 
be held in March, 1930. 

Te prrecrors of Messrs. J. J. Habershon & Sons, 
Limited, Holmes Mills, Rotherham, report in the firm's 
house journal a busier period during the past twelve 
months than in 1927. The output has been higher 
and for the last two or three months they have been 
working at high pressure in many departments. 
There has been a steady expansion of trade in special 
alloy steels, particularly for aircraft work, and the 
directors regard this trade as very promising. In 
connection with additions to plant, the large stand 
of cold rolls put down for wider and heavier material 
than they have previously rolled, has functioned quite 
successfully, and will probably be the forerunner of 
further similar pairs. 

THe prrectors oF Wheal Reeth Tin, Limited, in 
their report for the period ended November 30 last, 
state that operations disclose to date a quantity of 
24,000 tons of ore, of which a large portion averag- 
ing 27 lb. of black tin per ton is broken ore prac- 
tically ready for milling at a consequently consider- 
ably reduced working cost. The small temporary 
treatment plant, working from February last, has 
treated 2,245 tons of ore from the Lady Gwendolen 
section, resulting in the sale of 36 tons 13 cwt. of tin 
concentrate of an average assay value of 71.5 per 
cent. metallic tin. The average recovery of black tin 
per ton of ore milled was 38.17 lb. The first unit of 
a new treatment plant equipped with the latest elec- 
trical crushing and concentrating appliances, capable 
of treating 15,000 tons of ore per annum, is nearing 
completion and will commence operations during 
January, 1929. The remaining section, for the treat- 
ment of a similar quantity, will be put in hand at an 
early date. The company was registered in April, 
1927, and owns the Great Work, Wheal Reath and 
Lady Gwendolen tin mines, in Cornwall. 

THe Low Moor Ironworks of Messrs. Robert 
Heath & Lowmoor, Limited, have been acquired by 
Messrs. Thos. W. Ward, Limited, of Sheffield, who 
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have taken over the whole of the undertaking, com- 
prising the blast furnaces, coke and _ by-products 
plant, foundry, forge and rolling mills, engineering 
works and tar-macadam works. The purchase in- 
cludes the extensive estate with collieries, mineral- 
bearing lands, farms, houses, etc., and the whole of 
the assets of Best Yorkshire Iron, Limited. Iron has 
been worked at Low Moor for centuries. The first 
Low Moor blast furnace was started up about 1791. 
In 1888 the concern was turned into a limited com- 
pany, and in 1919 it was amalgamated with Robert 
Heath & Sons, Limited, under the name of Robert 
Heath and Lowmoor, Limited. It is too early yet to 
speak of the development of the various interests, but 
it is understood that the blast furnaces, forge, rolling 
mills and other plant will be continued, the out-of- 
date plant eliminated, and the works and methods re- 
organised on an economic producing basis. 


Contracts Open. 


London, W., January 8.—Iron and steel stores, for 
the Great Western Railway. The Stores Superinten- 
dent, Swindon. 

Ashford, Kent, January 14.—Solid-injection heavy- 
oil engine to drive a -kw., three-phase, 50-period 
alternator; fuel service tank and W ft. of piping; one 
centrifugal pump, with 4-in. suction and eater pipes 
to deliver 36,000 galls. per hr.; and one 50-ton cylin- 
drical tank suitable for fuel oil, diam. 9 ft., for the 
Council. Mr. J. Sudlow, clerk, the Assembly Rooms, 
Ashford, Kent. 


New Companies. 


E. Barlow (Metal Workers), Limited.—Capital 
£1,000. Solicitors: Brett & Company, 24, Kennedy 
Street, Manchester. 

Setalite, Limited.—Capital £1,000 in 1s. shares. 
Metallurgists, ironfounders, etc. Directors: G. Thorn- 
ton-Norris, 42, Wymering Mansions, Maida Vale. 
London, W.9; C. Gardner and I. H. Abelson. 

A. Maxwell, Limited, Canada Railway Sidings, 
L.M. & 8. Railway, East Ordsall Lane, Salford.— 
Capital £1,000 in 800 £1 7 per cent. cumulative pre- 
ference and 400 10s. ordinary shares. Engineers, 
founders, etc. Directors: A. Maxwell, C. Maxwell 
and J. Whitham. . 


Reports and Dividends. 


Steel Ceilings, Limited.—Interim dividend of 5 per 
cent. 

United Strip and Bar Mills, Limited.—Loss for 
year of £10,174, making a total debit on profit and 
loss account of £68,749. 

Nantygio and Blaina ironworks Company, Limited. 
—The accounts show net amount receivable from 
royalties and way leaves, £17,363; rent of land, etc., 
and other sources of income, £11,116; total, £28,479. 
Directors have paid two instalments of dividend ‘‘ on 
account of arrears of dividends ’’ upon the 8 per cent. 
preference shares, amounting to £12,500, or £2 10s. 
per share, and have added to reserve for depreciation 
£2,000, making it £105,952. 


Personal. 


Mr. W. Srvart Goopison, general manager and 
secretary of Messrs. J. Grayson Lowood & Company. 
Limited, manufacturers of silica bricks, etc.. of 
Deepcar, Sheffield, has been elected a director of the 


company. 

Wills. 

Darwis, Horace, K.B.E., F.R.S., a 
director of the Cambridge Scientific 
Instrument Company, son of Charles 

Ross, of Jordanhill, Glasgow. 
retired ironfounder (personal estate in 

SmitH-Rewse, Henry Stinton, of the Con- 
servative Club, St. James’s Street. 
S.W., and Victoria Street, S.W., and of 
the Whessoe Foundry, Darlington 

Fietp, Aaron Sonon, J.P., of Chatsworth 
Road, Brondesbury, N.W., founder of 
Ascog. Limited, iron and steel mer- 
chants, London, W.C. ... 


£100.919 


£28.688 


£95.426 


£19,166 
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More Work for Derby. 


Despite much competition from foundry firms 
abroad, that of Messrs. Haslam & Newton, 
Limited, of Derby, has secured another large con- 
tract, and, by the way, one that will stay in Darby. 
It was only quite recently that the two foundries, 
Haslam’s and Newton, amalgamated, and since 
then considerable progress has been made. 

The big contract is the outcome of an effort to 
loosen the hold of America on the British market 
for domestic refrigerators by the new company, 
Universal Refrigerators, Limited. Derby is to be 
the production centre of the new machines; Messrs. 
Haslam & Newton, Limited, having agreed to 
undertake their manufacture. 

It might be mentioned that Universal Refrigera- 
tors, Limited, on behalf of whom 800,000 shares at 
2s. 6d. each have just been issued, is closely allied 
to Messrs. Haslam & Newton, Limited. It is a 
seperate company, but the Derby foundry firm 
will have a considerable financial interest in it. 

In the course of inquiries, it was learned that 
the company had acquired the rights of a Nor- 
wegian patent, known as the ‘‘ Amundsen ” 
refrigerator. The manufacture of these machines 
will mean additional work for Derby, but it is 
anticipated that Messrs. Haslam & Newton will 
be able to produce them in the ordinary course of 
their business without any immediate enlargement 
of their works. The interesting point is that the 
machine will be the only domestic refrigerator 
made in this country, the market being held very 
largely at the present by American patents. It 
will be the cheapest, and, it is hoped, the most 
efficient domestic refrigerator. 

An official of the firm said that arrangements 
are being made to cope with a big sale, and, it is 
stated, that customers are already waiting to place 
orders. 


Foundry Apprentices. 


At a meeting of the Derby branch of the Engi- 
neering and Allied Trades Union, held at the local 
headquarters, Mr. T. Lowe took the opportunity 
of publicly recognising the services of Councillor 
Arthur Sturgess, secretary of the union. 

Replying, Councillor Sturgess said there was a 
tendency among employers in Derby to engage more 
men rather than employing the existing men on 
overtime. He said that they had been advised 
by the union to do this. Quite recently the Com- 
bustion Engineering Foundry Company, Lim ted, 
nad started three-shift systems in their works. 
Together with other officials he took part in the 
negotiations, and he was pleased to be able to 
inform them that this method had heen com- 
menced and that nearly 40 men had started work 
on the last shift. They were doing their very 
best to deal with unemployment, and he knew 
that the company had received numerous con- 
tracts. This was appreciated—it was far better 
than working men on overtime. 

A matter they should discuss was the question 
of apprentices. It was unwise to bring a lot of 
young boys into the trade, and they should limit 
the number of apprentices so that those who had 
served their apprenticeships would be able to earn 
their livelihood. If they did not deal with these 
points the engineers would be faced with a grave 
problem, and they would be wise to devise a 
constructive policy whereby those who had served 
their apprenticeships could get employment. In 
conclusion, Councillor Sturgess. referred to the 
revolutionary measures that were minimising 
labour, instancing a job that used to take 4) 
hours, but was now accomplished by machine in 
half the time. 


Derby Foundry Social. 


The directors of Messrs. Ley’s Malleable Castings 
Company, Limited, Derby, entertained their em- 


ployees’ children, on Saturday, at their tenth annual 
Christmas Party. 

~ Among those present were Mr. Ian F. Panton 
(general manager) and Mrs. Panton, and Mr. Ather- 
ton, another director. 
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Telephone : Telegrams : 


é Sheffield 22311. “SERVICE FIRST ” « Refractory, 


Sheffield.’’ 
ne 
Vv. 
ce 
to 
et 


to STATIONS 


: THE GENERAL REFRACTORIES Co. LTD. 


<t TO ALL ITS CUSTOMERS. 
FRoM 
of Frank Russell 
o Geo. Senior W. A. Cutts Arthur Whiteley 
Thos. Singleton Colin Presswood 
I And all the Staff 
os AT THE | SHEFFIELD HEAD OFFICE AND THOSE AT THE WorKS WHICH PRODUCE THE GOODS YOU USE. 
its 
i Scotland Tyneside 
Avan W. Montcomery, We hope that your & District 
Gascow. | Christmas has been made 
7 W. Yorkshire the Happier by our 
Janes Saw, Refractories service during | North-East Area 
-EEDS. 
Be 1928. R. James BLaKey, 
be Lancs.,Lincs., &c. REDcar. 
Oswatp Wass, It is our hope and inten- 
he tion so to increase and | N. Midlands | 
S. Midlands improve our service during 
GRIFFITHS, 1929 as to free your New 
BIRMINGHAM. 
" Year from Refractory woes, | London & South 
af South Wales and to do all that lies in AvereD C. TURNER, 
| power to make it a Lonpon. 
Happy and Prosperous 
Th otts, dcc. one for every customer. | Port Talbot 
F. Metcacre FIsHEr. E. MarcHANT JENKINS. 
a As the Immortal Bard says :— 
not in mortals to command success— 
We may do more...... —we may deserve it.” 
OUR RECENTLY INCREASED FACILITIES FOR PRODUCTION WILL HELP US TO GIVE SATIS- 
ngs FACTION AND USERS OF REFRACTORIES MAY SAFELY PLACE THEIR INTERESTS IN OUR HANDS. 
: A VERY HAPPY NEW YEAR TO ALL READERS OF THE F.T.J 


Wigs & 
f- 
: 
¥ 
| 
| 
‘Sas 
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Iron and Steel Markets. 


Pig-Iron. 


MIDDLESBROUGH.—The opening of the New Year, 
on this occasion coinciding with the resumption of 
business in the Cleveland iron market last Tuesday, 
afforded an opportunity of gauging to some extent 
the general feeling regarding the prospects of the 
trade, which, it is gratifying to heal are more satis- 
factory than has been the case for a long time past. 
That these anticipations may be amply fulfilled is 
evidenced in the steadily growing strength of the 
great consuming industries, especially those centred 
on Tees-side, where it is expected that the heavy 
foundries will begin almost immediately to feel the 
impulse of the numerous shipbuilding orders recently 
placed, and will consequently require increased quan- 
tities of foundry iron. Other consumers, too, who 
have been holding back until stocktaking is com- 
pleted, are expected to come forward, and ironmasters 
are confidently anticipating such an accession of busi- 
ness as will quickly absorb the accumulations of pig- 
iron consequent upon the suspension of deliveries 
during the holidays. With regard to quotations, 
nobody now expects a price cut, and contracts will 
certainly be renewed on the current basis, as follow: 
No. 1 Cleveland foundry iron, 68s. 6d. per ton; No. 3 
G.M.B., 66s.; No. 4 foundry, 65s.; No. 4 forge, 
64s. 6d. per ton. 

In the market for East Coast hematite, following 
the recent expansion of demand in the steel industry, 
the tendency to more active conditions is fully main- 
tained, and further additions to productive resources 
are immediately in prospect, two extra local furnaces 
being put in commission at once, the outputs going 
mostly into home consumption. The generally recog- 
nised quotation for mixed numbers is 71s. per ton and 
71s. 6d. for No, 1 quality, but these prices might be 
shaded for export. On the North-West Coast prices 
continue steady, with Bessemer mixed numbers quoted 
at 7ls. per ton at works. 

LANCASHIRE.—The reopening of markets after 
the holidays has so far had little effect in local trade 
circles and was without any change in general condi- 
tions or in quotations as previously noted. Current 
rices, therefore, remain as follow:—Derbyshire and 
Staffordshire, No. 3 quality, 67s. 6d. to 68s. per ton, 
delivered Manchester or equal distance; Cleveland, 
79s. ; and Scottish, 87s. 6d. to 90s., according to brand. 

THE MIDLANDS.—As is usually experienced in 
this locality, little active business can be expected in 
the markets for foundry pig until the quarterly meet- 
ing to be held shortly, and meanwhile prices continue 
firm at the following rates :—Northamptonshire No. 3, 
55s. to 56s.; Derbyshire, 59s. to 60s.; and Stafford- 
shire, 60s. to 60s. 6d., all f.o.t. furnaces. 

SCOTLAND.—The current week being devoted to 
holiday celebrations, business in the Scottish pig-iron 
market is necessarily in abeyance, but the price re- 


mains firm on the basis of 70s. for No. 3 quality, at 
furnaces. 


Finished Iron. 


At Birmingham this week very little business was 
discussed, and so far no drastic changes have been 
reported in finished material. The cheaper grades of 
bars are still quoted at between £9 and £9 5s., and 
bolt iron from £8 12s. 6d. to £8 17s. 6d. Continental 
No. 3 iron is quoted quite freely at between £7 and 
£7 2s. 6d. delivered, and the Continental works are 
receiving the bulk of the orders placed for this class 
of material. The makers of Staffordshire marked bars 
continue to be fairly well occupied, and their price is 
unchanged at £12 f.o.t. 


Scrap. 


Business in this department of the trade has as yet 
hardly recovered from the holiday influence, and few 
changes in prices are noted in the principal scrap 
metal markets. There is, however, a tendency to 
stiffen quotations on Tees-side, where 65s. is asked 
for best machinery cast iron, with ordinary at 60s., 
delivered works. In Scotland machinery cast-iron 
scrap shows no change, and odd parcels are changing 
hands at around 65s. to 66s. Ordinary cast-iron scrap 
in cupola sizes is still at 60s. to 6ls., with light cast 
iron at around 57s. 6d. to 58s. Cast-iron railway 
chairs are quoted at around 64s. to 65s. The above 
prices are all per ton delivered f.0.t. consumers’ works. 


Steel. 


At Sheffield no price changes are noted, with the 
exception of Siemens acid billets, which are quoted 
at £8 15s., a drop of about five shillings. Other prices 


are:—Basic billets: Soft, £6 12s. 6d.; semi-hard, 
£6 17s. 6d.; medium hard, £7 12s. 6d.; hard, 
£8 12s. 6d. Wire rods: Soft basic, £7 12s. 6d.; 


medium hard, £9 15s.; acid, £12. In the tinplate 
market little business has been passing, most of the 
‘works being closed down in accordance with the re- 
striction of output scheme. One or two orders will 
have accumulated for the restart after the holidays, 
but generally the condition of the market shows no 
signs of improvement. 


Metals. 


Copper..The reopening of the markets for base 
metals after the holiday break disclosed further firm- 
ness of the position, although consumptive demand at 
the moment has been temporarily checked, both in 
America and at home. The chief feature of interest 
throughout has been due to the “ bear”’ interests 
having great difficulty in covering their commitments 
on account of the control that is being exercised by 
the holders of warrants. 

Closing quotations are :— 

Cash.—Thursday, £71 to £71 1s. 3d.:; Friday, 
£72 10s. to £72 12s. 6d.; Monday, £74 10s. to 
£74 15s.; Wednesday. £75 to £75 2s, 6d. 

Three Months. — Thursday, £70 2s. 6d. to 
£70 3s. 9d.; Friday, £71 10s. to £71 12s. Ed. : Monday. 


£73 5s. to £73 7s. 6d.; Wednesday, £72 15s. to 
£73 17s. 6d. 


Tin.—In their usual survey of the outlook for 
standard tin, Messrs. Henry Bath & Son, Limited, 
state that, technically. the market is now in a better 
position than for some time, and, should any further 
support be forthcoming, a sharp rise may yet be seen 
in the near future. Very large supplies are being 
brought to this country to implement sales previously 
made, but after a certain point this can only be done 
at the expense of other countries where the tin is 
needed by consumers. 

Official closing prices :— 

Cash.—Thursday, £226 5s. to £226 10s.; Friday, 
£227 15s. to £228; Monday, £225 15s. to £226; 
Wednesday, £225 10s. to £225 15s. 

Three Months.—Thursday, £225 10s. to 225 1&s.; 
Friday, £227 7s. 6d. to £227 10s.; Monday, £225 10s. 
to £225 15s.; Wednesday, £225 15s. to £226. 


Speiter.—In this section during the past week con- 
sumptive demand has not been on any large scale, 
only a very small amount of business passing. On 
the whole. the market has ‘had an easier tone, but 
there has been no radical change in the situation. 

Daily quotations are :— 

Ordinary. — Thursday, £26 15s. ; Friday, 
£26 18s. 9d.; Monday, £26 17s. 6d.; Wednesday, 
£26 15s. 


Lead.—Generally speaking, consumptive demand 
recently has remained rather poor, and as far as it is 
possible to judge there seems to be no factor to in- 
fluence lead prices in one direction or the other. 
Supplies continue to give every indication of proving 
fully adequate, and consumption is not expected to 
show much alteration. 

Prices have been :— 

Soft Foreign Prompt.—Thitrsday, £21 5s. : 


Friday. 
£21 10s.; Monday, £22; Wednesday. £22 5s. 


Messrs. Wittiam BearpMore & Company, 
Dalmuir, are reported to have received an order from 
the Indian States Railways to build 44 large loco- 
motives. The contract represents about 000 

Messrs. Barctay, CurteE & Company, LiMiTED, 
launched recently from their Whiteinch yard 
the single-screw steamer ‘‘ Toltec,”’ for the Cuyamel 
Fruit Company, of New Orleans, for the transport of 
bananas from the tropics to the United States and 
Europe. All the hold and ’tween deck spaces, of a 
total capacity of 220,000 cubic feet, are insulated. 
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Many Happy Returns. 

Felicitations are due to two great figures in the 
foundry industry who have recently celebrated their 
seventieth birthdays—Sir Robert Hadfield, Bar-., 
and Dr. J. O. Arnold, F.R.S. Sir Robert Hadfield 
is chairman of the largest steel foundry, the inve- 
tor of manganese steel, and, in short, the world’s 
leading foundryman. Dr. Arnold was the creator 
of Sheffield’s world-famous metallurgical schoo), 
now a faculty of the local University, and the di-- 
coveries he originated will be a source of admira- 
tion by the scientific world for all time. To bot) 
these distinguished and erudite gentlemen we offer. 
on behalf of the foundry industry, our best wishes 


for a long and happy continuation of their honour- 
able careers. 


Calendars, etc., Received. 

We have received from Sir W. G. Armstrong. 
Whitworth & Company, Limited, Kinnaird House. 
Pall Mall East, S.W.1, a useful, tear-off wall 
calendar, each leaf bearing the present, precedinz 
and following months, and illustrating a steamer 
or locomotive of their construction. From the 
Cambridge Instrument Company, Limited, 15. 
Grosvenor Place, S.W.1, a monthly calendar, sur- 
mounted by a coloured illustration of their work-. 
From T. Fearnley, Allen & Son, 51, Norwich Union 
Chambers, Congreve Street, Birmingham, 
monthly tear-off calendar, each leaf illustrating 
and describing sand-blast plant. From the British 
& Continental Traders, Limited, a combined diary 
and slip-in note-book, containing much useful tech- 
nical data. We are pleased to see that they have 
noted our suggestion of last year, and have subh- 
stituted “‘ elements ”’ for metalloids *’ and Ten- 
sile Stresses—Equivalents ’’ for ‘‘ Tensile-Strains 
Equivalents.”” From F. S. Hale (Tipton), 
Limited, Dudley Port, Tipton, Staffs., a daily tear- 
off calendar-block. From H. G. Sommerfield. 
Limited, Charterhouse Chambers, Charterhouse 
Square, E.C.1, a neat pocket-diary with two-day 
leaves and a desk engagement-diary, interleaved 
with blotting-paper. From the Staveley Coal & 
Iron Company, Limited, Chesterfield, a handsome 
pocket-book, containing a diary, and a technical 
nete-book of over 70 pages devoted to useful tables 
and matter relating to the firm’s products, both 
the diary and note-book slipping into the outer 
leather case. From the Manchester Section of the 
Society of the Chemical Industry, a pocket diary 
neatly bound in leather, containing a syllabus of 
the session 1928-1929; in the diary, the days on 
which the meetings are held are covered by small 
blue tear-out slips giving particulars of the pro- 
ceedings and the Papers to be read. From 
Watsons (Metallurgists), Limited, Sheffield, a vest- 
pocket diary, which utilises one side of each page 
for cash accounts. From the Stanton Ironworks 
Company, Limited, Stanton-by-Dale, near Not- 
tingham, a neat diary containing technical data. 
From R. C. Searle & Company, Limited, Leicester. 
a small waistcoat-pocket diary bound in green 
leather. From J. Stone & Company. Limited. 
Deptford, London, S.E., a handsome waistcoat- 
pocket diary, with a blue leather and gilt cover, 
and a desk engagement calendar. 


Foundrymen Visit Derby Bakery. 

The Derby foundrymen and engineers inspected 
the machinery and plant of the Co-operative 
Society’s bakery. This was arranged through the 
courtesy of Mr. Turnbull, the manager, and the 
visitors, who were members of the local branch of 
the Association of Engineering and Shipbuilding, 
were very interested in the machinery. The 
mechanical plant of the bakery has recently heen 
extended and modernised. Special attention was 
paid to the fine installation of steam-pipe heated 
continuous ovens, which are fired with crude oil. 
and have a total capacity of some 3,850 loaves of 
varying types per hour. The dough kneading and 


dividing and cake mixing machines were also 
inspected. The scale of the plant throughout may 
be gauged by the fact that no fewer than 1,159 
20-stone sacks of flour are made up weekly, whilst 
in bread alone the output is 25,000 stones for a 
similar period. 


JA 
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THE KEY TO BETTER CASTINGS 


‘THE century-old renown of South Staffordshire 
has been built up on its Blast Furnace practice. 


Bradley’s Capponfield “W.B.” is a quality Pig Iron 

made under carefully controlled conditions to 
meet modern foundry requirements in the 
production of quality castings. 


F Slow-working with cool air on small output pro- 
' duces Pig Iron with low total carbon content and 
close in the grain. Its inherent properties promote 
that soundness and strength so essential in 
grain rolls, barrels and cylinders of all Kinds. 


LI 
SA 


Capponfield H.B. 


(HOT BLAST) 


Pe t Capponfield W.B. 
Gra & (WARM BLAST) 


Capponfield C.B. 


(COLD BLAST) 


All Capponfield Irons are direct blast-furnace products. Bradley’s 
well-known Refined Irons are made at the Darlaston Works. 


BRADLEY @ FOSTER LIMITED 


CAPPONFIELD AND DARLASTON, STAFFS 


: (All communications should be addressed to Darlaston.) 
TELEPHONE: DARLASTON 16 (Private Branch Exchange). TELEGRAMS: ‘“ BRADLEY’S, DARLASTON.” 
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Warm Blast 
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COPPER. 
£s. 
Standard cash .. 
Three months .. 13 15 
Electrolytic .. 5 O 
Tough .. wa O 
Best selected .. 
Sheets wa wo 0 0 
India .. ..85 10 
H.C. Wire rods ..81 10 0 
Off. av. cash, De: ember 7 
Do. 3 mths., December 69 4 45 
Do., Sttlmnt.. December ..60 7 7!! 
Do., Electro, December .-75 4 LOS, 
Do., B.S., December, , ..73 16 
Aver. spot price, copper, Dec. 69 7 7¥, 
Do. Wire bars, December ..75 8! 
Solid drawn tubes re 14d. 
Brazed tubes 14d. 
Wire 
BRASS. 
Solid drawn tubes... 124d. 
Brazed tubes .. 144d. 
Rods, drawn . 113d. 
Rods, extd. or rild. 
Sheets to 10 w. 103d. 
Rolled metal .. Pas i 103d 
Yellow meta! rods 74d. 
Do, 4 x 4 Squares .. 8d. 
Do. 4 x 3 Sheets 83d. 
TIN 
Standard cash ..225 10 0 
Three months .225 15 0 
English ..225 10 0 
Bars .. 15 O 
Straits 
Australian 17 6 
Eastern ..230 5 0 
Banca .. ..226 5 0 
Off. av. cash, De ember 227 13 lly 
Do., 3 mths,, December ..226 8 3 
Do., Sttlmt.. December, .227 12 101% 


Aver. spot, De «mber --227 13 11 
SPELTER. 
Ordinary 2615 0 
Remelted 2 0 0 
Hard .. 20 5 O 
Electro 99.9 29 5 0 
English 21 5 0 
India 22 0 0 
Zine dust (Nom, ) 36 10 O 
Zinc ashes... 5 0 
Off, aver., De: ember 26 12 2t¢ 
Aver., spot, Pocember 26 12 24, 
LEAD. 
Soft foreign ppt. 5 
English oo 2320 O 
Off. average, De ember -- 21 10 833 
Average spot, December .. 21 6 102, 
ZINC SHEETS, &c 
Zinc sheets, English . . 0 0 
Do. V.M. ex whf. .. -- 3310 O 
Rods .. oe ee 4 0 0 
Boiler plates .. ee -- 32 0 0 
Battery plates .. 33:0 0 
ANTIMONY. 
ese 38815 
Crude .. oe -- 33:10 
Quicksilver .. aca 8 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon— 
45 50% .. es 2 0 0 
75% ee 19 0 0 
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WEEKLY PRICE CURRENT. 


Ferro-vanadium— 


35/50% ..14/- 1b. Va. 
Ferro- molybdenum— 

10/75% c. free .. 4/3 Ib. Mo. 
Ferro-titanium— 

23/25% earbonless 1/1 Ib. 
Ferro-phosphorus, 20/25% £18 0 0 
Ferro-tungsten— 

80/85%, c. fr. nil 1/5 Ib. 
Tungsten metal powder— 

98/99% 1/10 Ib. 
Ferro-chrome— 

2/4% car. .. - £30 0 0 

4/6% car. .. oe 1 12 6 

6/8% car. .. - £2012 6 

8/10% car. £20 7 6 
Ferro-chrome— 

Max. 2% cat. £33 2 6 

Max. 1% car. - £37 0 0 

Max. 0.70% ear. .. £44 0 0 


70%, carbonless 


Nickel—99%, cnbes or pelleta£79 0 0 


Ferro-cobalt .. 9/- lb. 
Aluminium 98 99% .. 0 0 
Metallic ehromiun— 

96, 98% 2/7 Ib. 
Ferro. manganese (net)— 

76/ 80% loose £13 15 

76/80% packed £14 15 0 

76/80%, export £14 10 0 
Metallic manganese— 

%4/96%, carbonless 1 6 Ib. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 3 
Finished bars, 18% tungsten £0 ? 9 

Ter tb. net, d/d buyers’ works. 


Extras— 
Rounds and ——_ 3 in. 
and over. 4d. Ib. 
Rounds and equares, under 
sin. to fin. 3d. Ib. 


Do., under tin. to % in... 1/- Ib. 
Flats, in. x fin. to under 

lin. x jin. 
Do., under in. x fin. I/- Ib. 
Bevels of ee sizes 

and sections. 6d. Ib. 
Bars cut to length, "10% extra. 


Scrap from high-speed tool steel— 
Scrap pieces &d. 
Turnings and swarf 
Per lb. net, d/d steel makers’ works. 


SCRAP. 

Sonth Wales— £ s. d. 
Hvy. steel 
Bundled steel and 

shrngs. .. 3 4 O0te3 7 6 
Mixed iron and 

steel ° 3 2 6to3 4 6 
Heavy east iron 216 18 0 

Good machinery for 
foundries .. 218 Oto3 0 0 

Cleveland— 

Heavy steel 3 0 
Steel turnings 28 0 
Cast iron borings - 230 
Heavy forge o 
Bushelled scrap 
Lancashire— 
Cast-iron serap 215 Oto3 5 O 
Hvy. wrought we 
Steel turnings a 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) .. 57 0 @ 
Brass -- 39 00 
Lead (less usual draft) 
Tea lead... - 160 0 
Zine 17 0 0 
New aluminium cuttings. . 7 0 0 
Braziery ee 52 O G 
Gunmeta oe - 50 0 0 
Hollow 150 0 0 
Shaped black vewter -- 105 0 0 


Iron-— 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast— 
Foundry No. 1 68/6 
Foundry No. 3 66/- 
Feundry No. 4 65/- 
Forge No. 4 64/6 
Hematite No. 1 71/6 
Hematite M/Nos. . 71/- 
N.W. Coast— 
Hem. M/Nos. d/d Glas. . 78/- 
» Birm. .. 85/6 
Midlands-- 
Staffs. common* .. 67/6 
56/- 
»» No. 3 fdry.. -- 60/- 
Shrops. basic 


» Cold blast, ord... — 
» .. — 
djd Birmingham. 


Northants forge ee ee SB 
fdry. No. 3 55/- 
Derbyshireforge .. 59/- 
an . 3 - 60/- 
os 65/- 
Scotland— 
Foundry No. 1 75]- 
si No. 3 70/- 
Hem. M/Nos. 75|- 
Sheffield (d/d 
by forge - 61/6 
»  fdry. No - 64/- 
Lines. forge - 62/6 
fdry. No. 65/6 
E.C. hematite -- 
W.C. hematite .. 82/6 
Lincs. (at furnaces)}— 
Forge No. 4 ee -- 58/- 
Foundry No.3 .. 61/- 
Basie ae 60/- 
Lancashire (d/d Man. a 
Derby 
fdry. No. 3. 67/6 
Northants foundry No. 3.. — 


Dalzell, No. 3(special)100/— to 102/6 


Summerlee, No. 3 87/6 to 90/- 
Glengarnock, No. 3 87/6 to 90/- 
Gartsherrie, No. 3 87/6 to 90/- 
Monkland, No. 3 87/6 to 90/- 
Shotts, No. 3 -» 87/6 to 90/- 


FINISHED IRON AND STEEL. 


consumers’ station fer steel 


cad 6 
Bars (cr.) nom. .. 10 5 
Nut and bolt iron 8 12 6 to 8 17 
Hoops 
Marked bars (Staffs. ) f.o.t. 12 0 
Gas strip . 11 10 
Bolts and nuts, 3 ia. x4 in, 15 5 
Stee]— 
Ship plates. . 8 7 6to8 12 
Boiler pits... - 1010 
Chequer plts. - 1012 
Angles ee 
Tees - 
Joists 717 
Rounds and squares, te 
5} in 817 
Rounds under in to His, 
(Untested) . 7 15 
and upwa: 
Flats, over5in.wideandup 8 7 
Flats, 5 in. to 1} in. 
Rails, heavy oe - 810 
Fishplates .. oe - BW 
Hoops (Staffs. ) 1010 
Black sheets, 24g.10 0 Otol0 10 
Galv.cor.shts..24g.13 7 6to 13 12 
Galv. fencing wire 8g. plain 12 10 
Billets, soft 6 5 Otoé6 12 
Billets, hard 7 0 Oto7 12 
Sheet bars .. 
Tin bars .. 


Usual District deliveries for iron ; delivered 


Qa 
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PHOSPHOR 


b. basis 
Strip oe 1 3 
Sheet to 10 | 3} 
Wire oe ° ee 1 43 
Rods we oo 
Tubes ° - 18 
Castings - 


Delivery 3 owt. free. 

10% phos. cop. £40 above B.S, 

15% phos. cop. £50 above B.S. 

Phosphor tin (5%) £30 above 
price of English ingots. 

OC. Cirrrorp & Son, Liurrep. 

NICKEL SILVER, &c. 


per |b. 
Ingots for raising 9d. to 1/3 
Rolled— 
To 9in. wide - 1/3 tol/9 
To 12in. wide 1/3} to 1/9} 
To 15in. wide 1/3$to 1/9} 
To 18in. wide -. 1/4 to 1/10 
To 2lin. wide - 1/43 to 1/10} 
To 25in. wide 1/6 to l/ll 
Ingots for spoons andforks 9d. to 1/63 
Ingots rolled to spoen size 1/- to 1/8} 
Wire round— 
3/0 to 10G. .. -- 1/6} te 2/1} 


with extras according to gauge. 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise — 


No. 2X foundry, Phila. .. -. 21.26 
No. 2 foundry, Valley .. oe 28,00 
No. 2 foundry, Birm. .. 16.50 


Basic ee 19.26 
Grey forge oe oe 19.26 
Ferro-mang. 80% d/d - 105.00 
O.-h. rails, h’y at mill .. - 43.00 
Bess billets +e - 33.00 
O.-h. billets - 33.00 
O.-h. sheet bars .. - 33.00 
Wire rods - 42.00 
Cents. 
Iron bars, Phila. . 
Steel bars .. 
Tank plates 1.90 
Beams, etc. 1.90 
Skelp, grooved steel 1.90 
Skelp, sheared steel 1.90 
Steel hoops 2.20 
Sheets, black, No. 24 . 2.85 
Sheets, galv., No. 24 .. 
Sheets, blue ‘an'l'd, 9and10.. 2.10 
Wire nails 2.65 
Plain wire - 2.50 
Barbed wire, galv. ° - 3.30 
Tinplates, 1001b. box .. $5.25 


COKE (at ovens). 
Welsh foundry .. oe 
f 


» furnaee .. 
Durham and North. 
», foundry .. 
oe 14/6 


» furnace .. 
Midlands, foundry as 
furnace 


TINPLATES. 
f.o.b. Bristol Channel ports. 


13/- to 14/6 


” ” 


LC. Cokes .. 20x14box .. 18/- 
28x20 ,, .. 36/- 
C.W. 
. 183x14 ,, .. 18/- 
Terneplates 28 x 20 33/6 per 
x basis f.o.b. 
SWEDISH CHARCOAL IRON & STEEL. 
Pig-iron £6 00 te £710 0. 
Bars, hammered, 
basis £17 10 0 to £18 10 0 


Bars & nailrods, 
rolled, basis 
Blooms, 
Keg steel 
Faggot steel ., 
Bars & rods, dead 
soft, steel .. 


£15 15 Oto £16 15 0 
£10 0 O0to£l2 00 
£32 0 0to £33 00 
£20 0 Oto £24 00 


£10 OO0to£l4 00 


All per English ton, f.0.b. Gothenburg. 


JANUARY 


10 
0 


TUBE: 
Up 
ee 
$$ Water .. 
Steam .. 
Ww 
DAILY 
Stands 
' Dec. 27 
28 
31 
; Jan. 2 
| 
Year. 
£ 
1908 .. 6 
1909 .. 5 
1910 .. 5 
3011 .. 5 
1913 .. 5 
1913 .. 6 
1914.. 6 
1917... 
1918}... 10 
1919 .. 10 
1920... 18 
1921 .. 23 
1922... ¢ 
| 1083.. 
1924... 
1926... 
1927 .. t 
| 
| 
| 
1916 .. 1 
| 1917 .. 1 
19018 .. 1 
1919 .. 1 
1920.. 2 
1921 .. 2 
1922 .. 
1923 .. 
1924 .. 1 
1925 .. 
1926 .. 
1927 .. 
« 1928... 
| 
= 


January 8, 1929. FOUNDRY TRADE JOURNAL. 17 
TUBES AND FITTINGS, Electrolytic Copper. Tin (English ingote). Spelter (ordinary). 
Up to and incl. 6in. 
50% Dec. 27... 76 0 Oine. 25/- “Dec. 27 226 0 Ginc. 40/- Dec. 27 .. 2615 Cine. 23 
oe ee os 45% oe 76 6 0 No change 25/- » 28 2618 9 ,, 3/9 
60%," ee 40% 77 O Oine. 20/- - 22515 O dec. 30/- 2617 6 dec. 1/3 
WL 10% ° Jan. 2 77 5 Oine. 5/- Jan 2 225 10 O dec Jan 2 2615 Odec, 2/6 
sis 
4 Standard Copper (cash). Standard Tin (cash). Zine Sheets (English). Lead (English). 
43 s £ £ 6 4. £ «64. 
31 Dec. 27 ae 71 O Ojine. 7/6 Dec. 27 -- 226 5 Oinc. 45/- Dec. 27 win 35 0 O No change Dec. 27 a 22 10 0 No change 
‘ Jan 2 75 0 Oine, 10/- Jan. 2 22510 Odec. 5/- Jan. 2 « Jan 2 23 10 Oine,  5f/- 
AVERAGE PRICES OF STEEL RAILS. 
Yearly 
Year. Jan Feb. March April May June July Aug Sept Oct. Nov. Dec. Average. 
d. £s. d. &s. 4, 4, & £s. d. £s. d. 4d. 4 &£a 4. 4. 
1908 6 2 6 6 0 0 6 0 0 515 6 515 0 515 0 515 0 515 0 515 0 515 0 515 0 510 0 516 3 
1909 56 5 5 5 0 56 5 0 5 00 &§.5 6 56 6 56 5 5 0 6 5 56 5 0 O 56 & O 6 5 0 
1910 5 5 0 5 7 6 5 7 6 56 7 6 510 0 510 0 510 0 510 0 510 0 510 0 510 0 510 0 5 811 
1911 515 0 515 0 515 0 5612 6 512 6 512 6 >12 6 512 6 512 6 512 6 512 6 512 6 5 13 if 
1912 513 1 5615 0 515 0 515 7 6 1 6 6 6 3 2 € 6 8 0 611 3 612 6 612 6 613 9 644 
1913 615 0 614 43 612 6 612 6 612 6 612 6 6 2 6 612 6 610 0 610 0 610 0 610 0 612 0 
7 1914 610 0 610 0 6 6 3 6 0 0 600 6 0 0 514 0 6 2 6 613 9 612 0 6 7 6 6 7 6 6 65 3 
; 1915 610 6 617 6 7 5 0 712 6 712 6 717 6 817 6 9 2 6 926 9 26 976 1010 6 8 6 At 
10 1916 1019 4 11 0 0 11 0 0 1018 9 1017 6 1017 6 1017 6 10 17 6 1017 6 1017 6 1017 6 1017 6 10 910 
1917. 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 
103 1918} 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 1017 6 
ll 1919 1017 6 13 7 6 13 7 6 13 7 6 15 0 0 1510 0 16 0 0 1610 0 1610 0 1610 O 1610 0 17 5 O 14 12 11 
1920 1815 0 19 56 O 20 7 6 22 0 0 23 0 0 23 0 0 24 0 0 25 0 0 25 0 0 25 0 0 25 0 0 25 0 0 22 18 11$ 
3 1921 23 6&6 O 20 4 0 18 0 0 17 0 0 15 0 0 15 0 0 14 00 14 0 0 14 00 1112 6 1010 0 10 0 O 15 4 3 
Bt 1922. 910 0 910 0 910 VU 910 0 910 0 910 0 910 0 9 0 0 815 0 815 0 815 0 815 0 9 42 
1923 . 817 6 920 10 5 O 10 10 O 1010 0 1010 0 915 0 90 0 815 0 815 0 819 0 95 0 9 910 
(lk 1924. 95 0 95 0 9 5 0 950 95 0 9 2 6 9 0 0 9 0 0 9 00 900 900 900 9 2 3 
1925 . 900 900 9 00 9 0 0 815 0 810 7% 810 0 810 0 810 0 8 40 8 0 0 8 0 0 811 7 
1926. 8 0 0 8 0 0 8 0 0 8 0 0 0 0 8 0 0 8 0 0 8 7 6 810 0 810 0 810 0 810 0 ® 311 
1927 . 810 0 810 0 810 0 8 2 6 $36 8 2 6 8 2 6 8 2 6 336 8 3 0 8 5 0 8 5 0 8 410 
1928 . 8 5 0 8 5 0 8 5 0 8 5 9 8 6 3 8 6 3 810 0O 810 0O 810 0 8 10 O 8 10 O 810 0 Ss 7 9 
4 AVERAGE MONTHLY PRICES OF EAST COAST HEMATITE AT MIDDLESBROUGH. 
-26 Year. Jan Feb. March April May June July Ang. Sept. Oct. Nov. Dec, Average. 
8. 8. d. 8. d. s. d. s. d. s. d. 8. d. 8. d. s. d. 8. d. 8. d. a. 8. 
0 19165 . 83 11 88 6 94 8 107 O 102 6 101 3 98 9 98 7 96 6 104 0 124 1 130 0 106 11 
26 1916 133 9 140 0 136 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 128 1 
“a9 1917 . 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 
on 1918 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 
1 1919 122 6 122 6 122 6 122 6 179 2 190 0 197? 6 200 0 200 0 200 0 200 0 200 0 171 4 
2% 1920 . 220 0 220 0 240 0 260 0 260 0 260 0 260 0 260 0 260 O 260 0 260 0 260 0 261 8 
a 1921 . 240 0 220 0 180 0 180 0 180 0 160 0 160 0 160 0 137 0 127 6 117 6 104 6 162 2 
-00 1922 .. 97 6 91 7% 100 0 98 6 97 1% 94 «7 93 6 90 9 89 7 91 10 93 0 93 2 94 «5 
-00 1923 .. 94 6 104 9 122 0 126 103 122 0 115 3 107 0 98 8} 98 10} 99 i} 100 4 102 3 107 it 
.00 1924 .. 102 43 101 3 99 a 0 98 97 4t 95 3 93 1¢ 90 7% 88 0 88 4 88 6 956 24 
00 1925 .. 87 5 85 9 84 7 82 6 80 10 79 3 i a 75 7t 75 =#0 74 3 74 9 76 0 79 5% 
s 1926 .. 77 3 77 9 77 3 7 3 77 4 738 0 79 8% 81 9 83 4} 87 7k 92 6 90 5 8l 7% 
-00 1927 .. 90 0 90 (0 86 3 83 1} 80 6 738 76 6 75 4% 75 0 72 9 71 9 71 t 79 24 
« 1928 .. 69 7% 69 7% 69 9 70 O 70 O 68 7} 69 2 70 70 70 3 7i 69 9} 
ts. 
-90 
-90 
"90 
.20 = 
85 WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. © 
.60 
= 
a 
“30 18, BENNETTS HILL, BIRMINGHAM. 
25 se 
H H 
H 
a 
: 
[6 
4/6 
a8 
18/- an a 
26, 
SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c. |i 
33/6 
213 as 
- 
per 
EL. ss| COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 
: 5 
19, ST. VINCENT PLACE,  ZETLAND ROAD, 
GLASGOW... MIDDLESBROUGH. 
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JANUARY 3, 1929. 


SMALL ADVERTISEMENTS. 
Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 


Minimum charge for one insertion 3/- 
(A remi should 


y instractions.) 


SITUATIONS VACANT AND WANTED. 


OUNDRY FOREMAN seeks position; 24 
years’ sound practical experience, jobbing 
and repetition, modern plate and machine mould- 
ing methods, expert cupola practice; first-class 
references ; would consider berth as Representa- 
tive—Apply, Box 948, Offices of THe Founpry 
Trape Journa, 49, Wellington Street, Strand, 
London, W.C.2. 


TECHNICAL ASSISTANT. 


A FOUNDRY IN SHROPSHIRE requires 
the services of an ASSISTANT to take responsi- 
bility ultimately for the technical side of Foun- 
dry work, ielies laboratory and mixtures, 
cupola control and experimental development. 
Applications will be considered from youths of 
18 years or upwards who have been educated. to 
matriculation standard, and laboratory or Foun- 
dry experience will be a recommendation. The 
wages paid will depend upon age and experi- 
ence, and the successful candidate will be 
adequately trained for the work. 

Applications will also be considered from those 
who have had a University course in Metallurgy, 
in which case the starting salary will be 

r annum, or thereabouts, with facilities for 

arning the business. 

Applications should give full cetails of educa- 
tion, traimng and experience, with copies of 
testimonials, before the 15th January, 1929, to 
Box 940, Offices of THe Founpry TRADE 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


SALE BY PRIVATE TREATY. 


TRAFFORD PARK, MANCHESTER. 
For Sale by Private Treaty at a bargain price. 


MODERN FOUNDRY—ERECTED 1921, 
with Railway Sidings into Works. Excellent 
Warehouse and Packing Room and fine Suite 
of Offices. Area of land 7,173 sq. yds., of 
which 2,850 are covered by a one-storey erec- 
tion on same level. Easily adaptable for other 
trades. 


To treat: F. S. Arrey, Entwistte & Company, 
10, Norfolk Street, Manchester. 


PROPERTY. 


11 ACRES WORKS SITE, 
SHEFFIELD. 


145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient. 


SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers, or 
Let on favourable terms. Unique opportunity 
for Manufacturers. 
Apply— 
THOS. W. WARD. LTD., 
ALBION WORKS, SHEFFIELD. 


REEHOLD BUILDINGS AND OFFICES 
covering 13,000 *. ft., adjoining Station. 
—Grratincs, Maldon, Essex. 


OUNDRY, adjoining station ; equipped three 
tons daily; free now.—Giminos, Maldon, 
Essex. 


TENDER. 


PATENTS AND TRADE MARKS. 


ARMY CONTRACTS. 


Notice is hereby given that tenders for quan- 
tities of the under-mentioned manufactured 
goods are invited from time to time as required: 


Metal Trades. 

Aluminium ingot, Brass, Brass rod and sheet, 
Bronze stampings, Copper ingot and sheet, 
Lead, pig and sheet, Metal rod, Nickel, Pig- 
iron, Steel plate, rounds, sheets, etc., Shell 
steel, Tin ingot, Tinplates, Zinc ingot and 
sheets. 

Baths, Bicycles, Building materials and fit- 
ments, Cutlery (including safety razors and 
blades), Enamelled ware, Hollow-ware, Horse 
shoes, Ironmongery, Machinery, Pipes, steel and 
cast iron, Stable fitments, Stoves and ovens, 
Sanitary appliances, Tinware, Tools, Vehicles, 
Vire. 


Electrical and Scientific instrument Trades. 
Cables, Electrical plant, electrical and wireless 
stores, Scientific Instruments. 


Textile Trades. 

Blankets and rugs, Braid and lace, Canvas 
and canvas goods, Clothing (made up from 
Department’s own materials), Cotton piece 
goods and cotton goods, Cordage, Flannel, 
Head-dresses, Horse rugs, Hosiery, Linen piece 
goods, Silk cloth and webbing and sewing silk, 
Towels, Woollen Cloths. 


Foodstuffs, Coal and Coke. 
Miscellaneous Trades. 

Badges and buttons, Basket-ware, Bedding, 
Boots and shoes, Brooms and brushes, Chemi- 
cals and gases, China and earthenware, Furni- 
ture, Harness and saddlery, Leather and leather 
goods, Linoleum, Medical supplies, Oils and 
= Paints and varnishes, Rubber boots and 
clothing, Timber, Woodware. 

Manufacturers who are not already on the 
War Office List of Tenderers, and who may 
wish to be invited to tender for Army require- 
ments of the above stores, should apply to the 
Director of Army Contracts at the ie given 
below for Form 1, on which formal application 
for inclusion on the list of tenderers may be 
made. The services of an intermediary are un- 
necessary in approaching the Department for 
this purpose. 

Before being placed on the lists of tenderers 
firms will have to satisfy the Department that 
they actually manufacture goods for which they 
wish to be noted, and will be required to furnish 
the names of at least two well-known firms or 
public bodies who have purchased from them 
and are in a position to certify as to the quality 
of their productions. They will further have 
to give an undertaking that they will comply 
with the Fair Wages Resolution of the House 
of Commons. 

Attention is called to the following resolu- 
tion passed bv both Houses of Parliament on 
February 16, 1926:— 

“That, in the opinion of this House, it is 
the dutv of the Government in all Government 
contracts to make provision for the employment 
to the fullest possible extent of disabled ex- 
Service men, and to this end to confine such 
contracts, save in exceptional circumstances, to 
employers enrolled on the King’s National Roll.’ 


Sales. 

From time to time the Department has for 
sale surplus Army stores of various descr‘ptions, 
among which may be mentioned Machinery, 
Steel Girder Bridges, Scrap metals. Hvtting, 
Motor vehicles. Drugs. Medical and Dental 
stores. Veterinarv stores, Optical and Scientific 
instruments, Electrical and Wireless stores, 
Laboratorv Apnaratus. Clothing. Roots. Textile 
goods. Paint. Firms who wish to be invited to 
tender for the purchase of surplus stores should 
apply as directed below. 


All anvvlications should be in writing, and 
should be addressed to The Director of Army 
Contracts. Caxton House (West). Toth‘! Street, 
Westminster. London, SW.1. No application 
is necessarv from firms whose names are already 
on the War Office lists. unless thev have ex- 
tended the range of their manufactures. 

Francts Osrorn, 
Director of Army Contracts. 


ue Proprietors of the Patent No. 137,574 
for Improvements in Steel Smelting Fur- 
naces are desirous of entering into arrangements 
by way of licence and otherwise on reasonable 
terms for the purpose of exploiting the same 
and ensuring its full development and practical 
working in this country.—All communications 
should be addressed in the first instance to 
HaseEttine, Lake & Company, Chartered Patent 
Agents, 28, Southampton Buildings, Chancery 
Lane, London, W.C.2. 


HE PROPRIETOR of British Patent 
No. 255604 is prepared to Sell the Patent 

or to License British Manufacturers to work 
thereunder ; it relates to Moulds for use in Cast- 
ing Metals. — Address: Bovutt, & 
TENNANT, 112, Hatton Garden, London, E.C.1. 


MACHINERY. 


YDRAULIC PUMPS (THREE-THROW). 
—Electrically driven by 26-h.p. D.C. 
motor. 480 volts, three single-acting rams, each 
2-in. dia. by 6-in. stroke, capacity 174 gallons 
per minute against pressure of 1,500 lbs. per 
square inch; never been in use.—For further 
particulars, etc., write Box 944, Offices of THe 
Founpry Trape Journat, 49, Wellington Street, 
Strand, London, W.C.2. 


BRYANT No. 6 Internal Chucking Grinder ; 
chuck range 12 in. 

SLIP MATERIAL Rotary Surface Grinding 
Machine, with hydraulic movements; 16 in. 
3 magnetic chuck; rise and fall of chuck 
10 in. 

Nearly New LANDIS 12 in. x 42 in. Plain 
Cylindrical Grinding Machine. 

BROWN & SHARPE No. 16 7 in. x 72 in. 
Cylindrical Grinding Machine. 

8 B.H.P. PETROL - DRIVEN WINCH 
(Keighley Gas & Oil Engine Co.), to lift about 
15 cwts. direct from barrel. 

“ RANSOME ” “ LIGHT-WEIGHT ” CON- 
CRETE MIXER, 7: cubic feet capacity; 
3 B.H.P. Petrol Engine; automatic elevating 
hopper. 

14 N.H.P. PORTABLE ENGINE AND 
BOILER, by Robey & Co.; reinsurable at 
120 lbs. working pressure. 

NEW open-top self-colour Cisterns, each about. 
4 ft. x4 ft. x 4 ft. deep x 14 gauge thick, with 
welded seams; capacity about 400 gallons each. 


CATALOGUE (10,000 Lots) ON 
APPLICATION. 


THOS. W. WARD LTD., 
ALBION WORKS, SHEFFIELD. 


VERHEAD TRAVELLING CRANE.— 
Hand operated, double girder type, by 
Morris, two lifting speeds, gravity lowering, 
roller bearings, 40-ft. span.—For further par- 
ticulars, etc., write Box 942, Offices of THE 
Founpry Trape Journat, 49, Wellington Street, 
Strand, London, W.C.2. 


"Phone : 287 SLOUGH. 


MOULDING MACHINES 


ONE 18’x18" Tabor Split pattern .. £70 

Two 40” x 30” Tabor Shockless rollover £160 each 
12” Shockless plain jolter, 72” x 60” table £140 
Two Bonvillain machines (24” dia. boxes) £120 
Four No. 0 Britannia jolters .. .. £20 each 
One 24” x 48” Tabor Shockless rollover £140 
One 18’ x 36” Tabor Shockless rollover £110 
Twelve Adaptable Moulding Machines £16 each 


ALL ABOVE IN PERFECT ORDER. 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY. 


Avex. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH. 
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